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im&i i smmmt , B?iaR^«'tsJiht#tT 

t«LT2iait**iiHc»i.&^'fT^Jik, mie^'J 

-fifth, zttwcomiz h y v^mzm^-t^mco h?-/? 
£ k fc t i»7s vy/<)V7m» mmm 

{J. Pt, Pd. Rh. Ru, Ir, Os, Au, A 
g. Cr, Ni, Ne, Ar. Xe> K riOd^cO^ 
< k 1 1 8ifctt2«a_Ltf>7c*k , Mnt £#tr&& 
£ k $r#®kt-|.it*JS 1 WiX\£>WX 

wmm§m=F. 

7x y«ttttSSfc SftfcC: k ^^iSk-r^ft^ l £fc 

6^"c*ft£ t £mit-$-m-m i &^t«;£JS3 

X B Mn 100 . a 

fit. Xti. Pt. Pd. Rh. Ru. I r. OscD? 

h<?yyt£< k l i Ma±«we*r* o . wittmt m 

l±. 4 8J®^%£mS6 0IKWt'£>3>. 
[11*55 ] IH3/<4 77JUi. TIS«0fflfig«A^5r 

*-^-c&s£ks«faki-4i9«jai4v^Lii!«ja3 

X,,Mn l( , 0 ., 

fit, XJ±. Pt. Pd, Rh, Ru. I r. OscT)? 
%<^*< k 1 1 WSLh<07c3Rr* 0 . ffiEJt^^m 
Ji. 5 2iS^%^mg6 0Jg^%T-&S. 

£ k *1«Rk f 1 fcu LI*** 3 

P t Q Mn 10O - n -„Z n 

flL. Zli. Pd. Rh, Ru. I r. Os0)o*3<?)& 
=5r< k 1 aifc«2«JjLk<07E«-e* 0 . *fij£it&* 
-fm. n(i. 4 8ITf%^m+nS6 0J!I^%. 0. 2 

% n S 4 0 M^XX'h h . 
[»*JI7 1 luie^M 77/f J2. Tie^aafifcE^S: 
* S£k Sr^Sk ?m$m 1 tfif** 3 



Pt o Mn 100 _ a _ n Z n 

fit. ZJi. Pd. Rh. Ru. I r. 0sO3 ^bWjf 

&< k 1 1 £2fcti28at07cS£T*$> 0 . 

■fm. n{±. 5 2S^%^m+nS6 0igi 1 %. 0. 2 

K7%^nS4 0JIWe$>S. 

hia&x'h izt mmttzmxm 1 $rv> tut** 3 

Pt fl Mn m .._ i L j 

fit. Hi. Au. Ag. Cr. Ni. Ne. Ar. X 
e. KrO3^C0^<kiia*3t{±2aia±<7)7C« 
«U£Jfc£*fq, jti. 4 8JI^%gq + jg 
6 0R^%. 0. 2IH l %£ jSlOlKWC**. 

4^T*4£fc£1t»k1-Si»2&Sl£^Lii!$3l3 
Pt q Mni 00 . q . d L d 

fit. Ui, Au. Ag. Cr. Ni. Ne. Ar. X 

T'&O. fflfi^t5r*1-q. 5 2H^%^q + j^ 
6 0H^%. 0. 2S^%g j g 1 QWfrXX'hh. 
{ffim 1 0 J SttLht, R^JSttJlk . EI^EttJI 
k, #tttt$3ffk. 7-J-attSk. A'^r^ltJ 

m Half* t h 5 v 7 flEfrfl k ttxt" 4 *|fil T* S * 1 

co©5?S:WjDtoo. mi^^aiajSTMat. b? 
•rsxak . 

is 2 fiois^ t ma too . fri£^ i commit x *) t 

Itrfi^'-f TXlO-gpS:^* tt h 5 -y 7<iCj£lMlco 
GflgCSr^l-Skkttc. £<0|Hl»<OT*:tilI^*«IE 

^ i>s£fl» SrJBl&t&iak Sr*t§£ k ^^Sk-f^ 

imsm 1 1 j mi%jmfem& SLtfma/u rm 

(C. Pt. Pd. Rh. Ru. I r. Os. Au. A 
g, Cr. Ni. Ne. Ar. Xe. K r <T> O 

<bi>imttzit2 msLtojcm t . m n t 

ZR^ZZ k Sr#©k"tSI«*JS 1 0im<nx^y^/v 
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1 if * m i 2 ) mrEs* i cogMMi . 220-0- 

2 4 0'C^gffl-C'fc^itS:#iai:-tl.iS*J»l O&V^ 
Lit l l ism^x h'yAVpyM^Jim^^^ii 

[fl^lS 1 3 ] f?ie^20i»j!Jl®M«S. 2 5 o*c~ 
2 7 0-Cc7)KH-C'*)l)^ilr^i:-ri»ii*lSl O&V^ 
til #JB l 2 ie®<7)X ey s;;i,7MjiUS^S?^^Jt 

[1M14] X7^^ff^fll^^Llf*iH9ie 

£1«§£^&SIMfi&i^-yF„ 

[000 1] 

ii^fi t om&x*. v.$mmmti-% x tyA/iy 
mmmmmm^zmi. mz. Mm3nzmtitzxt°>;< 
^ymmmmsmTRtfznz vyy^ymmmmmm 

t mfcmmwmitxfa t «t£ z^hz\t a*? 
# t'y^ymmmm^mTcom.ijmzmi- 1 1 

[0002] 

$M$)$k%7Fi'f$ : ?-t:iiialtzAMR (Anisotropic Magn 
etoresistive) 'v-y F£. &j$BMMffi8}%:£7jki~M? 
ZffiUZGMR (Giant Magnetoresi stive) Ft** 
hh, AMR^-y FKfcwai. S^fit^^^ 
^*Mft*^&4#Sftii££frO^„ GM 

w&\,z\tx^fr<Fim}fihht>K itmmmtfm 
x\ mtzKMimzttLT&mmtmti^Lnti 

[0 0 03] Hi 2fciy'[li 3ii. ft^coxbyA/i- 

fzM^<7>m&£*ifz®ffimx'foz>. itit><7)Mn*t° 

x is-iv mtmfcztixa o , mix t-yA'/^n 
ms^m?. ^ j r-yri§. m/^~)VYmx\ n&.%?> 
gmr\7 vtmm^itx^h. mmtkmoG 

MR^-y Ftf>±£. I£iiffl<M vr^f 4 A'y FjWK 
«$*vtvvti,j;v\ i^GiViR^-y Kii, -fy?'?^ 
7X -y F *C»l3U 5 4 y<7> hU- U y?M& 

^t'lzmfhtixmmasn^y^m&u a-kt< 

4. 01 2fcJ:tf01 3fc*SWt, 



[ o o o 4 ] a 1 2 £*crx e y; ^y^HKasos?- 

fi. K&BttJEL HS»14B, tttttttfCNK 

ivttyrtivTmHsmsmFf-x'bi. mi 2£*-fx 
^y^^mmmmm^i. t*»^t«H3 1 . 

fltttV 2 2 , StfgSStt/f 2 3 , tmX&m 2 4, 7 U 

5&Zivmm3 2x®fo%titzmm 3 

fc . Z(T)Zmm 3«0WMfcJBjSS<Xife-*t^VN- FA 
47X1 (*ABffiJB) 2 9. 2 9. a-Fa^txJI 
2 9. 2 9±£»j£S:h.fc-*f*>ttSW2 8, 2 8fc? 
flKKSfiT^*. TH*J13 ltiJ:tf«aJH32 
(4, TaK^fc*TJBljc$liT^6. ifc. £Jfl$9?)± 
ffiOifrtSc fc <fc o T F 7 >y ? i®T wtfjfcjg $ tlh . 
[0005] HRWtC , fffiEOMKMi 2 2 fctt, F e 
-Mn^N i -Mn&bMtf. ISgKttl2 3*> 

£V7 v-ymm2 5 ti±, n i - Fe^i* 5 , ^ 

1filtl2 4Wi, CuRC, ^-F^WT^B29, 
29tC«. Co-Pt^I*\ 11128, 28tC 
ti. CrR^»WJft&*ffiffl$ii5. 
[0006] 012^-fJ;o(C. @^ett*2 3<7)ll 

AM. Kattttti 2 2 1 co^muiEmmz x 0 . 

TX®2 9, 2 9*^WS^7XE^^#$r^tTX 
l*rtlkR«*l*It=tti<!>*iS. -T^*>. HgJSttl 

2 3 tffflwfck 7 'j -mm 2 5 nmitt img.? s i ^ 

[0007] £OXt yA*/U7*£g&S7T«:. A- F 
AWTX12 9. 2 9±tJfM$fL7t€S«2 8. 2 8 

frt> , SSfiBEttJl 2 3 , 2 4 is itf 7 1; - 

Kffii2 5t«iaj«8S l±yXK&) ftS-t^tll. a 

- ft^ x?%y<mmmw&tr-}iM±. znftx-h 
h> immwt^^mixm-^m^Hz^-i^tit 

b . 7 'J -KttJl 2 5 OBHbFX 1 ^f6] i: R^l*]*^ 
Y^lftjtftttTSEft-ti. C<07U-Bttt«2 5rtT'«0 
Oflrtri«I^S« t , H^fiSttl 2 3 «@5aKft*l»l b <T> 

m&x\ mmmmt (ztizmmmtomb^o ) 

t , <! ^)«SffiKfi«)SEfl;fc:2^ < «EBJHt t J; 1 }, IS 
[0 008] ifc, 01 3fcjirfxt:yy^7*^Hl« 

[0 009] 01 3tCfcV^T, flF^KfcUHKfciSL'a* 
6. <I^*«KcO±tcii. rasatt«2 2*«JBl«S<i'C 
v^4. l3ieR9iaMt«2 2<0±fc:«. SglSIt 

B2 3*«§ii, £<0H£»tt«2 3»±t:«. 1M 
ttSm«2 4*«$il. $^>(C, B5IE#Ktt«€il2 
4i0±m. 7V-®.&M2 5tf&fiLZtlX\^. * 
tz . H?ie7 'J -Kttil 2 5 0±(C<4, A*-f T XS 2 6 . 
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[ooio] mzmmmm 2 3<i. mm, com. 

Ni Fe^l CoN i Fe-^i, CoFe^t't 
iOffM^ifC^I). BUldK5UStt»2 2{i, N 

iMnlZ±m&ZtlT^&. mWU7xm2b. 2 

[ 0 0 1 1 ] HI 3^-r@SffittJi2 3fi. lirlER^ 
Uttl 2 2 ^^M^T^-t^SJi^^tcJ; l»3e^S 
*ttK^J;Offifb$^TV^^>. ^LTs luiEllIS@tt 
12 3 01&fcf>|6){2. H^Y^|6j. -f&^IS&J&tt*' 

[0 0 1 2] 4fc, IIIE7'J-«ttJl2 5tt. WK^M 
U -ffittl 2 3A { . « w r 7.1 2 6 oass^ tt« 

[0013] znx\?v><}\s7wmmMgm^zi5^x 
{i. *«i2 8*>^7'j-atti2 5, immws2 
4, mawti2 3(cjgji«aEjWf-i4>h., z^wyt 

xs-i t>n&t. 7 y 2 5 <oaMtfriai#. 0^ 

Xl*^kR«*(Sl36^Y*lPlt|filJtTSaH-6. 
7 y -®ttl 2 5 rt-COBMk*l6KOSa» t @£88«l« 2 

3w»^ifiit<7)9!^t'^mffit(t*MLs r soffit 

[ 0 0 1 4 ] 0 1 3<nx o%zv>'<fr7mmmmm 

mi4lZwt£olZ, R»«tt«2 2j&»67y- 
Ktt«2 5*Ttf>#«*»j£U I^ttlMl (7- 

tittiktJ:'). l3£ft(£Jf2 3!:K&tt1£Jl 
2 2 <0#ffit:T3c8ia*ttfiSE**ffi43-frT . HteK 

^m2 3^ujm^m^YMzmmuz^-h. mi 
5 iiZ7fk-?£ 0 (at? h 5 y rmzn^-r h y 7 H *7 

1^7 H 3 5 1 ZBfctZ. ^X\ m 1 6(C7jrT i 3 

c. U7h7r7i^^'7b3 5 ltestwmvorv^y- 

«tt!2 5<0«fflfc:. AW77l2 6fc<fct^mi2 8 
H((iey7h7l-7^^7b3 5 lZft&Ltzf) 

*>» 7v-mm25<rmtiifo*V7v9m)5mz® 

[00 15] 

[fcfflaWftUtofc-fsaH] U»tfc*«4>. 01 2 



LtzXoiz. m*YXfoi,z<mmtztix®?£ztxx^ 
sat. tmm&mm2 3omMMi, xnf^twM 

■JjltHzmtZtlX^Z^- HAW 7712 9 , 2 9*>*& 
tteflTU*. -Wc#>£, k<K, IUtS&ttl2 3<7) 
WfflkOfiWfc**, fflfiA- HAM 77^ 2 9,29 frt><7) 

[0016] i-&*>*> . itiieA- haw rxm 29.2 

9*>Xlfrl6l4:R*f#|&|«OBKk£*tT. Xl3fr|6]fcR 
*Wi6it;*KKfl:S<i-cv^7'j-attJi2 5<nm.it 

ts m%stGM2 3<vm:b&. t«,z$>mm3 3<?>w 
i&imx'te. ms&wu&w 7y-atttJi2 5<?)K 

iii. 7u-«tti2 s^mit^h^mm^x-m 
atsattwc* mn&mxz < mtzit&z t &x- 
s. n^%%.*ft±.z j £hz\tb' i x'i±&frt>x'hz>. § 
uz. mm£.w&z$)&t. A»*«#tt*^rt*aj 

[0 0 17] 7iJ-JStt«2 5^3*>, -e^ij 

y&mmiz&nmim. ^- h^m 77/1 29.29 

gra^WLTffift^»L(C<<^-5TJoO. HI 2 

zmm3 3<7)w%mmi l zii. 

[0018] ^mm3 3^dh. ^mmmm^tz**: 
mcommK mmizm&itwwkiz&^L, ®& 
mji9)%£3mft®%.M®x'h 0 . zcom&mmwm 

It. ^JlK3 3o»i«et:iii£§iifeH5-/^«Twi 
k^Sitk^otUl.. Zntzih, H7-y7^Tw5-^ 

[0019] h 1 3iz5jk? x^yj^-rmmmm 
m?iz. Essmmtttfrtei'U txm2 6 sr«^ 

tx^xfxy^^7XM:J:l 7 'J -BttS 2 
5 «OlcB<fc:fr|8l£E5tEBttS2 3 WiK-fk*(a]tcML-C35M 

««*1IT*4a- HAW 77^iJtUtT. H 7 

[0020] LA' 1 L^rA^ , H 1 3 t^rf7 ty; \';l/7 
MfH^am^tCfeV^Tfi, R»fiBEttl2 2#N i -M 

n ^^T'^fiK § #it v > * fc«> . it ■kmz&mtfh -> tz . 

R5tttttJ!2 2K:Ni-Mn£&i)fc«Fe-M 

^ •/ Kws^igf $ 4. sni> h y *y «fgfv-r 
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c o o 2 1 ] 4fc, %jm&m2 2m i -M n&&X 
m?&mmmtmmm t ) , >mtx 

■otz, -ftchh. ffl*tt«0SW\'-f7Xl2 6. 2 6* 
»Jfit4fe«)tJi, Ni-Mn^3&»fe45K3HKttJi 
2 2 fc Hffiffittl 2 3 COflffifc. 0^Y^|6lfc:ffffli-6 

SrSfctrklCiO, aM7X«2 6. 2 6i7'J-814 

v 2 5 Affile . x 1 -tm t miiMz3mm&m% 

[0022] LfrU fTEiKWrmaSrML^IS 

33«#tt»9WY#fo;&»ii> X 1 ^fSjt £*ttl6jtctt 
* . E^lSttl 2 3 <!0»fl*rtl b 7 U -HEtt* 2 5 

7XH2 6. 2 6fc:«. BBW+ftBMSISr^fc-ar-f. 

^^■26. 2 6(±, HRWfc. If<C>iEfirft*C*8 
flHSJM«fi*Wf * FeMn^tJ: DT&JSSflTH 

•6. 

coo23] l#> L=5r*<4> , wmmgmzzizmm i 

£tS^a->M»<0f6££J:*h SR^afcoaj&Wifi&k 
3d^#ttBWSWKTU 7'J-«ttJ12 5 

t^vv;jxzwizLXLZowmtfh~>tz. ttz. 

F e - M n -&&fi . N i — M n ^AELblClMMfcWB 
< „ flMtBBR'vy KORitlSTS *>3*l* h 'J^r'J* 

j: oisalt. ?mmmtm>h%<t£'>x tto* 
mtfmft Lxmxmzgz, b\^ mmtfb * . 

[0 0 24] H14-H1 6(c*1-&#?xxt:y 

h*7^xh3 5 1 *»jaw-*ig?s melHR^tt 

lev \M T7.JI k O^tc^iS $ ii S ftiJBoa®* 4 ^*: 
Wit L i <,\ *SU=*tfufciinB£ Ari zwftjfxx. 
<fc 'M 3"y$ y y^^aEx^^fcJ: y ? y-- y^L 

ffiSM *y 5 y y/^®XA- 7 ^c i y ? y--yj/-t 



[ 0 0 2 5 ] S£» JtS Wtf^tfWtf y^PTglllR 

h 3 5 1 <3»SW^raa>urfcr>* J: 0h5^iT 
[0026] *fMJJl±, ±IBtf>ira£J*ft-$- 
itt**££. 7 y -«tei^»»^wiBo¥ia»±(c 

z&zvyrtfrrmmMmsss&tfflkth £ k £ ms 

ft-rs i t «t y , mmtizffiLtzAtyj^Twmm 
msMTzm&i'fi-ibz&mb lx^z. ttc. ?v 
-wm<r>mi-ftft b wfimtmnmitfift b t 

ESS** i t * { T-# *WSe^eyA*;|/7*ffl»BB»«« 

$ 4>tca fc , futex ^ yAwsiiiMtf ^fiix . 

^*»jr»»^-!' H*iift-r*ik*afflk txv> 
*. 

[0027] 

[■BltJIWii-ftfcfti^a] JiE^)BWSrJltf«-*fc 

mbtztxBf&zti. m£Bmmwsk<o^Mm^m 
mzx'omitu^tm^tim^mmb . mem& 
w^nji&mmwa&'ft-iximztiJz y y -m 

pwmfa \zn ix^mi-iumzmx. uurxm 
b. fflgyv-w&miiziiimvfiLZJi-jL&mwittt 
i-tAvy^)\s7$mfmm?xh y , may y -at 

Hirie7 v-m&®cr>m¥im±.tztiimztifzz t 

#®kt*i<7)t'**. 

[ o o 2 8 ] Oct o ty^'/prsff m®$m=FX' 

^Uffab KMMWffi HZ h =7 -/ ? HSfcffiSI- *(§0 h ^ 

t . 7 y -aetMwitjK^llWcVFiUBitffillS ii* 

ft*»4»<o«a^iifi»-»W* 7 y -BEttiico^t 
y N*^A-Xtc0SE-r*JSK<Offiii/v:xtyA> 

[ o o 2 9 1 St. MKmummistvim/w rx 
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JIJ1. Pt, Pd. Rh. Ru, Ir, Os. Au, A 
g , Cr, Ni, Ne, Ar, Xe, KrWd 

< k h 1 «4ftli 2gfilL?>7C?lk . M n k ££tf£& 

k* 0 . BJfcttfcffftfc* t wC/k/S9E H68 

£ £ t mm t%i. 4ft. a-kt^ 

^iSKtcfi*. ^ixft^^SAtttfillif-c. 

ftftx t^WT^itBSWIHPfcft* I k 4*TS 6 . 
$ t>lz 4 ft . R»«tt«*±8E<o^T'»jSt & fc 
T', 7n?*;^»gj&*iSV*i<0k£9. £3ftftttBC 
&£$Ji^tt&#£%££ £ i k 6ft#>, 

[ o o 3 o ] t ft . jje<o* try^yg&wa^*? 

< k #®tt4»IBM£rt-LT 2o(c#»r£fi. 

dHKSwtaatt*^ 3 ur«flw>i*i*a* i 8 omm% 
i7 ^mmimtztitzz tz<mti-z>i>cr>t it 

[003 1] k t>IB£Kttltf!nm*M*rt 
tT 2ofc^3ftfc;*KW^7^irffi£aeFk t 

ft%£ . 2 ot^iif s/ifc@sa«4ao o 

BMM«)«!ifc*#t:«3eUfc««t:«oi k m^tb 
%h . jWr < k 1 7 U H8ttJI^H8tt*ISl t 
tT 2ot^K $^tw^7m!IMa»«^fc t 

ft%&. 2 nzftmzixtz? y -iittJi if ? unlaws 

&££ll#*«t. 7xU«tt««i:«*l, *MW8# 
tc*tLT8BgJ:<RKT'3 4 t>«0k£&. 
[0032] 4ft. ±MinAVyrt)U7Wfmmm? 

Izarra, mm%.mmmi±, m^m^^^t 

fit. Xii. Pt. Pd, Rh, Ru, Ir,Osi09 
%*>^3r< k i> 1 aUU:«07C*T*> 0 , fflj£lt**'tm 
tt, 4 8^%^m^6 0J^%T'$>&. 

[ o o 3 3 ] 4ft , mzz&Mmii. Tiwmfc&fr 

X a Mn 100 . B 

fit, XJi, Pt, Pd, Rh, Ru, I r, OsCOo 
*><Wr< b I 1 «feUK03C*T* 9 , ffl*lfc**tm 
{±, 4 8/K?%Smi£58SWC$>£. 
[ 0 0 3 4 ] § ±IB«XtW^7*S?iKKMS 

•&£:&T'£>6.rk#S4U^ 
XjMnui,., 



fit, XJi. Pt, Pd, Rh. Ru. I r, Osc7)d 
fcOiKK k i> 1 «W±c7)7cST-$> 0 . m^it^i-tn 
12. 5 2Jl?%gm;S6 0J@Ff%T**>l>. 
[ 0 0 3 5 ] 4ft. ±fe«0XfyA';P7'M^®MS-? 

Pt.Mn, 00 .,. n Z„ 

fit, Zfi. Pd. Rh, Ru. I r. Os(0H<?y> 
& < k 1 84 ft <i 2 WJLhWjcSRT* •) . ffiStt* * 
-Tm. nfi. 4 8If%gm+n^6 0I^%, 0. 2 
flFPKSn^OlIW?**. JrOffitV^ftftifc 
{±. 4 8H^%^m+n^5 8^%. 0. 2Wft%Z 

[0036] zuzttz, ±m<?)Avyjwmfflm 

P taMlljoo-.-nZn 

fit, Z(i, Pd, Rh, Ru. Ir. Os^3^)«0^- 
=5r< k i 1 fit *Si 2 atLk^7C^T'J) 0 . IMft*:^ 
■fm. nfi. 5 2H : F%gm+ng6 0JSi 1 %, 0. 2 
M^F% SnS40 m=f-%Xh I . 

Pt q Mn 100 -q-jLj 

fit. L(i. Au. Ag. Cr. Ni. Ne. Ar. X 
e, Kr(7)oibcryJ>-%<bi>in£tzli2mtt±cr>7m 
fflgyt$r^1-q. j«. 4 8JH^%gq + jg 
6 0^%. 0. 2MT%^jglOH^%t'S>§. J: 
0#4t<J4»RlhS:iiH-q. j (i, 4 8^%Sq + 

j^58n^%. o. 2m=f-%^i£\ om?%X'b 
[0038] 4ft. i-imx^yj^vymmmmM^- 

Pt q Mn 10 o-,-jL;i 

fit. Lfi. Au. Ag. Cr. Ni. Ne. Ar. X 
e, Krt?)HW<H l«4fctt2MJaJbtf>7C* 
•C'$>0. ffl{£ifcSr^-rq. jii. 5 2HT%^q + jg 
6 0^%. 0. 2^%^jglOM^%T'^-l»„ 
[0039] k < fc, ±ieoxh'y^';P7'a^fi^S 

** J »4t^. 

#^a^k*W^*-^T"S)l»c: k*W4 tv\ 

X 0 M n 100 . a 

fit. X{j. Pt. Pd. I r. Rh. Ru. OsCDd 

*><r>'}?t£< b %> l mXhnjxMT'h 0 . a^tt^^-fm 
ti. 5 2^%^m^5 8JI^%Tft-S. 4ft, ±f£c7) 
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M?%^m^56. 5 JSC? % T* 4 .1 k # J: 0 # £ L 

[0040] ©a*:. %smm&wu7x®£m 

Pt,Mn 100 -q-jI-ci 

fIL. Li±. Au, Ag. Cr, Ni, N«, Ar, X 
e , Kr®3 %CO^ < k i 1 S £ fctt 2 tHh^jcS 
T'&O. iifl)£Jt$:*-rq. jfi. 5 2M?%=Sq + j g 
5 8/17%. 0. 2E-T%S j^l 0m=f-%X'hh. £ 

q. 52^%gq + jg56. 5JR^%. 0. 
2JS^%g j ^ 1 0ft?%T&&£ k# J: Off* U\ 
[004 1] <3>2*:. «kt>V\M TXif 

j^4^«o«jdut#JaTo*&-c&4 i t wm I 

W 

Pt«Mn 1)0 .,.„Z n 

flU Zfi. Pd. Rh, Ru, I r „ O s CD? 

t t 1 m&Mi.2m&±<r)7tmx-b 0 . fifctt** 

■tm. nli. 5 2Jjsl7%gm + ng5 8JiH L %. 0. 2 
M J F% g n g 4 0 JR^F %"C* 4 . tic. ±f B<0£3$®tt 

%gm + n^56. 5JgC^r%, 0. 2E ; f&£nS4 0 

i o o 4 2 1 sasmMk'U rxmm^-tt 

<S>i-%bh. ;^7xmt\ iW«X.Mn„ 0 ..T*S 
ft. X#. Pt. Pd. I r. Rh, Ru. Os<D?*> 
<^«r < k i 1 Sm±^7E«t'J> 0 . fflfi^tSr^-tm 

R3&«ttS*^ «Ua*X,Mn H o-.T*aS^ X**. P 
t. Pd, Ir, Rh. Ru, O scOo b *> 

lSiaJKOTBRTAO, ffl)£Jt£*-fm*\ 4 8fif% 
Sm£5 8K ; P%tf>£&-C*>4£kJ& { ff*LU. 
K&&tt«<^Mtt£:Trtm#\ 5 2JlH L %gm^5 
5. 2JK?%&fc(i56. 5JI^%gmg6 0S^%T 
*4£i:#J:9i!r*U*. 

[0 0 4 3] ©ijfc s v<4 TXl*\ ItSPt,Mn 
L#. Au. Ag. Cr. Ni, 
Ne, Ar. Xe, K rCD? b i> 1 mtfcli 

2m&±.<v7tmvh o . fflj£it£^ir-q . 52s 

?%gq + jg6 0JI7%. 0. 2S^%^j^l0fS 
¥%ff)i!t&Tf>Z, k k & KW&mtK ffilfoS P t 
,Mn, 00 .,.jLjT*^$it. L#. Au, Ag. Cr. 
Ni. Ne. Ar. Xe. K r CD 3 t><r>'J> , %< bi> 1M 

itzii2mJ±cr>jtMX'^o • fflfiEJt^^-Tq. j 
4 8S^%Sq + j ^5 8JS7%. 0. 2K7%Sj=£ 



1tif£Offi^;Jt$:^f q. 5 2/ET%gq + jg5 

5. 2Wt%. 0. 2W=t%& j g 1 OJBH^ifcttS 

6. '5JK^%gq + j g 6 0117%. 0. 2H^%gj 
Sl0J£?%T'*>4.rk#J:Dijf2U*. 

[0 044] <5>£*. ^TXltf, IKPt.Mn 
ioo- a -nZ n T'^§il. Z#, Pd. Ir. Rh. Ru. 

o s?)oib<7)^%< bh imtMi2wi±cojmx*b 

0. fflj£Jt£^-rm. n#. 52Sf%gm+nS60 
JFf%. 0. 2S7%^nS4 0fr?%CD£-&-e&4k 
kite. R&ffltffiftf. fflfi^Pt B Mn 100 ... n Z n T* 
*$;h.. Z#\ Pd. Ir. Rh. Ru. Os«D3*>CD 
^=5:< k 1 1 mt tzii 2 m&±<7)7mx& 0 . IBrittk* 
S-tm. n**. 4 8^%^m+n^5 8JS^%. 0. 
2 at^ % g n g 4 0 W&xey&freb 6zbtfmt 
\>\ £fc. R^ffittlWfflfigJt^^-rm. n^'. 52W. 
f%gm+n^55. 2JS^%. 0. 2If%gng4 
0JI^%i^{i56. 5S^%^m+n^6 0^%. 
0. 2M?%<n<4 0m=F%X'*>ZZb1) i £'Olfril 
W 

[0045]$ t>iz, msmmn. s«Lt.£. s^jae 
n 1 o©#sr epjd loo, ^ 1 nfmrnamx-msm 

Sr^4§*T. fflEH««tt«tJJ:W»IE7U-SSEtt)I 

rm&m&j: 0 1 *v 2 ^^waKf^saa l , 

l>*r6lWNM7^Ji^2rft4-fSlSk. mte^MTX 

^kkttc ^ ^mgp^Ttcfist-^ H«ie7 y — e^ttw 

[0046] ±IS07eyAVP7SS!US^*^<D^ii 

(C, Pt. Pd. Rh, Ru, I r. Os. Au. A 
g. Cr, Ni, Ne, Ar. Xe. K r <T> o *><7yJ?% 
<bi> lS*7tJ±2aiyj:<7)7cSk. Mnk 
S:fflV^CkA*if*LV\ *>t. UecOXtfyAWS 

iSJSJi . 2 2 0 *C~ 2 4 0 °C<7)KHT'3i l» £ k A ? ff £ I 

wm^mizti^xii. msdM2(D?mtm&ii. 250 
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7 0XX)Vffi?$>hZb1fi#t U\ 

coo47]0i7«, #h M.mx^yj<)v/mm^ 
mssM^ssnBoai mm 0m*Kttamm±* 2 

0 OTTCKtCftglU 2 4 0 0 ( 0 e ) £ 

ffi«ttS^± tR9H8tW*«ES 3 fufc ) N v TWX t? 
y't*7SIMKaFF^WM£l (♦EP) cojumm 
Jiimm. 2 4 0 WiffTWSL, £>2 6 0« 
fclvtJ:^<600 (Oe) fcHiiTOS. 

co 048] zeoxonz, wmmmbwsLbmmfi 
»i. R&i&fM fc K£ k «okji#* f- aix eyA^r 

K»«tt»WE{I3*Lfc) h -yT£Ut'>v\WS!jI$ 
[0049] *ftW(DXVy^)i7WBmWM>m?li. 

Kk mmmmz* o r«wsiifcA>f txji #H3Ssa 

Six. KSfiStt^kKlgkOSBi^hAMXtfyAVl/ 

^a»KBseB^ «fe 0 tao h -vrmx ww/mm 

[0050] Lfcj&foT, *^coxh'yA;P7SfS^ 

Btsas^^ffig^tfettiv^T. {flier. sh*>k*£ep 

Sntoo. |^l^)«SagiSS (2 20 — 24 0°C) Tot 

fewflWttfc&Myi-r* k . Jtm-r 77 

ittiisttiift t . wmi&m k 7 u -fins* 

OSttH*tt«.SWi6 0 0 (Oe) a±k=5r0. aVT 
***«S85;frtt«Wi 1 0 0 < O e ) KlTk 5: 9 . R 

»Btt*o3^#ttttJW*s . <wc, m 1 r> 

( 2 5 o~2 7 o-c) x-mz^mmw^mt 

e)ia±k:5ro, favmmzxmiLtzJVTxmn 
mmmftx uztf-ox. ?v- 
wmemoimt. minmmzttixn&tziifin 

btth. 



[0051] zwb * . %2<rm&*9&m38mzxit, 
mx. K^mmizm2^m^t { msa^tixi>. 

JI?)GB"ft#[6j £ H£ Lfc £ £ iZt h Z k 1Mffi<Zti; 6 .. 

OSBHfcfr ifli k ££H-f & tcf 4 £ k #T $ & . 
[0052] LtzW~>X. ±ll<7>xVyj<>i<7'W.mJm 

m^mmmix'te . p t m n 

k'o££££&Btt®£ltT-&< aM 7Xl(ct>ffiJB 
t . @S«ffii<7)SBtfl:*|SifcS»**-§-i 4 r k «r < , 

i k* { T'$ . 7 y-«ttl^BMt*I«l*fflse 
J8tt«<0«Cfrl6lfc:*f LT3atf **lfllfctt I h Z k j&« 

t w^TTOROSBR^ ^rfiittf 4 i k *tsrffik 

[o o 5 3 ] ±.ticr>xv>^>u7'mBtim.fm z f- 

k. mmwst. yo-mmt, JurxHtz 
)wm®ixmm#*&i8.i, mmmftzmm-z 
m;xh6<7)x\ m&BtMtt&j&m-itzmL. mmm 

mzMtiZ&ZZttfZK. MteMcvmtfJzmzM 
ixfz^^i o iz, ±mzmit:3ffi*4 *v^)V7 
^7 flzj;*)? V--y7'LXfrt 3 %<r)±.<r)m*: 

m&tz&mtfKc^fztb. ®mzmk-thzttfx~z 
£tz. wmtf&mwkfimt-i-hzbifiT;* 

^ttfi8^^ttc*tfl)®^S : 5rk\ ^'J-^y^-f* 

t o o 54 ] tti. ±mnAvy>ifr7W!umsa& 
cmmumx-a. miw rxmn-^mzix h7 

v?ffilz&\,^crMB£i8f$Li-Z>bbi>l l z. zcow^cr) 

Tizimtzmiy v -m&miz rmtzm^-rz 
m<r>h7v7m&Bf&.th<vx\ mvurxmnw-*- 

iZ\i£t>r>%ifih&%&X'i> , fife h 7 -y ^»<0lS»fcy "? 
T^a*^4 C k #$rv*fc«> . h 7 -y 7(S$-»KJ: < 

IBHasa^^Sik^-CSS. £tz. X4TZJte% 
^zmithZ b tfffi<£X-hZtztb. SWfcJBfrfS ^ 
kA { T'#-5. 

[005 5] 4^. *»»7«iitB»l^vHtt. XvA 

hzbmmbth. zcDXozmmm^-yFbtz 
zbx\ m&&&£vmmttz&i\. -\-$tc-mm& 
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[00 56] 

[ W!B<ollttw»JB ] «T. f v > 7*151 

[* 1 12 1 {is 1 OUSt^ST 

tra 7 (4. t-y^rmmmmMM^m 
*vrm. mf^-)vvmx\ s4fflwGMR\7 Hh 

hit, £83^4^7^4 7*^ Fh2£«JlLT 

[oo57] znxt°y^)is7'mmimm?zmi 

T$r*GMR'Vy Hh 1(4. H6fcjjrfJ:3(c. 4 
7T-r 7Xy Hh2fc*fcX5>f ^1 5 lcOhl^-Viy 

tthsbs 1 5 1 d izmit>tixmm$$n^y h i 5 o $• 
*j*u a- ht < x?mv>m.mm®fc<F>immftz 

T. Kmie#^cr)^»^[6](i|l*Z^ri6]T'$)0. 58^ 

[ 0 0 5 8 ] 06 t^»BifiB^^-y H 1 5 0(4, *5 
4y\5lk. ZUfl 5 lOSIl 5 1 dtCflM.^ 
ftfcGMR-N-y H h 1 at^-f y^'^r 4 7X-y Hh 2 £ 
±WtlXmmixX^h. ##15 5(4. 
5 1 OMEIM fl^l^fo»±ffiffll'C* 2. 'J — t < 
y^OlfcSU 4W1 56(4, hU-Vy^mi^lX 
^6. dco*^ ?"1 5 1 OiiHtoWoffi 1 5 2fcl4. V 
-/H 5 1 a. 15 1a. 151 btm&Zti. 
/H^±BW4. xr-/*-/ 15 1c. 1 5 1 c fc £ii 
O^-S. 

[0 0 5 9] H7fcjr.-fJ.-pC:, GMR'Vy Hh 1(4. 

X7^/l 5 lOJgffil 5 1 d_Lt;:#j£3*ufc«tt£& 
*»6fc*TW5/-A'KJil 63>. T«i/-;PFJfl6 
3 £Htl$*iJfcT»*+ 1 6 4 1 , Wffi 1 

5 2*^sai-r-s^tyyN>7-sjfjiism^ 1 * . x 

VyrtVTWSffl&m? 1 -y Tgl 6 4 

ZW? ±HHf> y7'JI 1 6 6 . ±»¥* 7/116 6 

$>—/t-HJf 16 7(4, 4 y^r-fTX yHh2cr>T 

%&Tmtmmkztix^z>, 

[00 6 0] -<>^r^7'A..yHh2(i. TgffsT/l 
(±»^-^K«) 1 6 7>. TS&3T/I1 6 7fcil/f 
Sflfc^r-V y7'JI 1 74>. 3^H76!:, 3>f/H 
7 6 ^S?±AKtH 1 7 7 fc . >y 7*1 1 7 4 C« 
*or?>f/H 7 6jBtTT»3Tai 6 7K« 
*S*l*±»3rSl78t!&»^lt«S*iTV^. 3-f 



;H 7 6(4. ¥ffiW(^te^t^?)J;5(:A-^-W|:§ 
ftO>l>. ttl. 3^f;H 7 6c7)(J(i'ff*SP^t±ai 
371 1 7 8c?)gJig*B 1 7 8 b#'Tgff37Jl 1 6 7 (CIS 
*Wte*»3*l"OV&. igP^rSl 7 8Cli. 
7/V5*$£*»£fr4«»|l 7 9*-«JI$*l"OV6. 

[ o o 6 1 ] 111 iz^-tx vy^H-rmm&w&m? 1 
(4. s^jstts. sugastti. nmmw* 7>;-« 

x fy/^7S^li^^ 1 (4. i?xf x yyAM 
TX^(C4 0. 7U-«fM^a^rti«:liI^aHt« 

flyfSX ? X f - * y *W T 7.^(4 . TOli^fc I, fc 
a^S) f7 7 9®<rfflWm&Cf>&J\- HV W TX^ 

[00 62] HKCfcWt. tf*KfcHHE£i*UO* 
S. i^)S«EK60±t;{4, Ai 2 0 3 3r£jM,$r*TJftlft 
ISJi 2 0 0 . T^-V-^ K116 3. TU¥\ y 7°J1 1 

64. wmmmitfm&LZixx^h. z^tz. huibr 
k , mie^®;tt#mB 4 ^±tc(4 . 7 u -^ttB 5 

mixx^h. buE7'J-)S14M5(4. S««tfl3*« 

neM^^T wmwm\> 1 < (4floieasK t 

5C±(C(4. MSAMT7.a6. 6^|g(t^it. frifiA* 
J7XM6. 6C0±(C(4. #«B8. 8A«$/ITU 
*. 

[00 63] frlBS«K(4. A 1 2 0 3 -Ti C^-fe^5 

[00 64] BuiSR5$Saei2(4. Pt. Pd. I r. 
Rh. Ru. Ir, Os. Au, Ag. Cr, Ni, N 
e. Ar. Xe. K r <T)o i?cr>'J?%< 1 1> 1 »*jW42 

[0065] #(C. friaR^(Sttl2(4. TIEcOffl^ 
X D M n 100 . o 

fit. X(4. Pt, Pd, I r, Rh. Ru, Os<7)9 
^^>/jr< 1 1> 1 a«±c7)7c^X'$> 0 . fflkifcSrijcrm 
(4. 4 8K^%gm^6 0J®^%T'$,l, c 4 0»tLU 
fflj£Jt£^-tmf4. 4 8^%SmS5 8J!S^%T-$) 
l>. 

[0066] H(C. H?fe£3&8ttJf 2(4, TlfiOffl^ 
Pt o Mn 100 . a . n Z n 
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fit, Z(4, Pd, I r, Rh, Ru, 0sC00*>O^ 

%< t i> 1 mt fctt 2«a±<07C«T* 0 , 

-fm, n(4. 4 8K : F%SrrH-nS6 0J!I^%, 0. 2 

m-%<n^4 0W.=F%Thh. J:D#*UvHJ&fct£ 

jj*tm, n(4, 4 8)gf%Sm+nS5 8ISf% 1 0. 

2H?%^ng4 OSFFKT**. 

[ 0 0 6 7 ] B5l2R3S?attl 2(4. TfE^ffi^ 

Pt,Mn 100 -,-jLj 

fit, L(4. Au, Ag, Cr, Ni. Ne, Ar, X 
e. Kr<7)ot><7)&%<tt> imtttt2m±k<7)im 
X'fo*). fi)£it£5ctq, j(4. 4 8fflWS£q + J£ 
6 0J£?%, 0. 2JBFP%SJ£10/KWC*S. 4 
fc. J: U q. j 14. 4 8/1^%^ 
q + j £58)g^f%, 0. 2JS^%gjglOH^%T' 

[oo68] ii(iE@«attJi3ii. mm. coi. n 

iFe^i, CoNiFe^f, CoFeM, CoN 

i Mii'tM v \h . ia i tc*-r ib@sttti 3 
t£ 0 , «Kii£KttJi 3 1 friE^Batea 2 t 

«#BitTfS£t J: S33MI:tt£ftJUc i 

ft) lcffl£5*iT^$. 

[0 0 6 9] Bifte#©143l®l4(4. Cu%t'<7) 

[0070] iw!E7y-©14l5(4, IMS© 

iwiE7 V -©141 5 (4. am 771 6 *» h <r»M 77© 

*>@5£©14l 3 ^JS-lb^rsih 3cH-r^^rr6](cJS{^tS]* 5 
Stt t>tiT . MS 7 'J —©14/1 5 **mj/<4 r 71 

74 7^£AWtfU. 

[007 1] I5£aM 7X1 6(4. mEKSfittttV 2 t 
little, Pt. Pd, I r. Rh, Ru. Os, Au. 
Ag, Cr, Ni, Ne, Ar. Xe. Kr«3^ 
2r<fcfel»afc«2«J2U:<07C*fc.- Mnim^ 

ajk.** iot** o . ism'pmmizx o , 7 y -at 

141 5 £ 0#ffi(~T3S£fl;fr14©W?igi£ixT , 7 U 
-©141 5 W & t tOX'S) & . * L 

T, ZtlL,(D&&frt>%&JU 77.16(4. iSt^tt. flit 

[ 0 0 7 2 ] Wz* MEaM 7716(4. TfBOfflJfc* 
tPk%h aifcX'fa &ZttfU£U\ 
X c M ni oo-in 

fit, X(4. Pt. Pd. I r. Rh. Ru. Os«03 
£ 1 1 SULhiOTC^T'J) 0 . ffl^Jtr^tm 
(4. 5 2E^%£m£6 0«FF%T**. 



[ 0 0 7 3 ] $ AM 771 6(4. TiaofflJ&ft^ 
Pt o Mn 100 ... n Z n 

flU Z(4, Pd, I r. Rh. Ru. Os, Au. A 
g. Cr. tiiff>51?ff)'J?%<ti>im*Mi2ffl:J± 
VimX'b*). $fij£it£^-fm. n(4. 52jH : f%£m 
+ ng60JS : f%. 0. 2If%gngl OITOT'fc 

[0 0 74] ifc, AM 7716(4. TE«>IIWc3!lia»6 

fit. L(4. Au, Ag, Cr, Ni. Ne. Ar. X 
e. KrO0^>c7)4?&<fci lSS^(42SJa±«07C^ 
rfcO. fflj£!t£*cf q. j(4. 52H^%Sq + jg 
6 0IS^%. 0. 2K J f%£j £1 oK?%-e&s. 
[0075] 4fc, ffia^«l8. 8(4, flitf, A 
u, W. Cr. TsLKZTBfcZtlZZbiiWtL^. 

[0076] znxvyrtfurmwms&H- 1 tt$u 

T»4. #€18, 8*>£> 7 y -111415, #8tt3WI 
4, H^ttl3fc£«*aat**<<>*u 0*Z^|fijt 

^ff-ri»»misii«(*!!)^coma^ { [a^Y*[6](c-§- 

|6li:RS«r|fiI*^0^Y^|6l(cr6j(tT3^-S. .KD7 

') -©141 5 Teo«flarifti^a» t ®£©141 3 <D© 

[ 0 0 7 7 ] fcfc. *^07h->A";W7S5ffiEm* 
^ltfOSa^jfeiRBBI-i. ^c7)gji*a(4, 7t>A' 
^7TOK»«»? 1 tfi (t « R3SGI141 2 J; ^aM 
7716. 6(0liS(=J;oT. ^MatJ;0^4-rsR 

atstti 2 ti u 771 6 . 6 wjmmumtftcD 
tc^ s*qfj»ti i t zmm lzzzmz i> <nx<h 0 . 
1 m<?)?mmx'®mm&.m 3 <r>m$m mm l , 2 
%mmmx'7 y -©i4i 5 oaMtfiriais»i i t co 

[ 0 0 7 8 ] IP*>, *^07h*yA';P7S^li©Mfl 
SS141 3 1 . ^14«mi4 fc . 7 y -©141 5 1 . 

am 77i 6 1 zimmm txm 2 a 1 * 

ffA LfcO^> , BUfESlf* altb77 ^*STw^(6] 

J5®aStmst, fjlBR^©14l2t3J:^AM77 
• 6fcJfflW*ffiB»*«4S-li-C. Htfteil^©14l3 

fc*tc s miaR?S©14l2^3Sc«i^14©#^t?ieAM 
771 6 <7>5cMft;fri4©# i 0 h ± t +h . 
[ 0 0 7 9 ] OUT*, h 7 y 7 ®T w^[*j(c gifg> W 7 
71 6 <7)5i®mijimRX Oi>±Z< huIER^©141 2 
<7)3c^S*14©^J; *) fc/h3^S2«)flW£B]aill,o 
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o. mam 1 og&tfflax J: o t s v 2 ogftKHiue 
•cswrau ffiE7U-a*fe«5fc:wEiija»tt«3^ 

[0 0 8 0] H3fcjj**-J:5ic, 
lWHMKal*>±fc:. h5v?«Twfc:iSt**Wt 

fc, >f ^ySUy/iOriffciO. H4(cij**\fc3lc, m 
TXJI6^)H»*l**LTh5«y^«Twfc:av^ 
««Pfl»6At»jftf itfcitC, £0>B!]*6A0)-RC 
iiSt € M B7 U HBttl 5 (C h 7 -y 7 $ 5 A 

[0081] OT!Bh7>y7y&5A{i. h7-y?ilTwi 

WKh5-y?8l5Att. 1 0~5 0 ASSESS HT 

5 H# 1 0 ATOfcStT**. , flUtf . A'/f TXJf 6 

4 7XJI 6 cO-f tl-f . I- 7 ^7*15 A CO® 
D (CAM 7XJ1 6 imZZstltfh&teltoftt L<*c 
firiBb5«y?»5A#50AB£SrS8;t.£gG 

off t i 0 . 7 y -mttS 5 tctf 4>o£#£ 
-r<£6fc#>#4L<&K 
[0 08 2] owe, H5fc:^J:5C, D3gP6A. h 
5 >y 7 if 5 Ate J: xf a*4 7X JI 6 co^Ptfi %<r>-W,z%. 0 
±Jf 6 ioC'J? h*?^* h 2 5 1 iB&tZ . § 
£>fc, !)7h*7l/y'Xf2 5 l<0f?ffifc:#W18a£ 
AMTXJie^'SajUTV^TfflSS 
CSPBJH8 iJg^fS . *0>», y 7 h*7 W h 2 

*. 

[ 0 0 8 3 ] ^ffitt*^£HHiB*i:£8lg;fr 
fflBflfctfflTOfcovvc. 01 7, 01 9. 02 0 2r# 
JBtTSKRWt*. HI 7(c*UfcBWtts *t££ 

7 y-Ktta^ratcR^ttasrisat^^hAMv-y 

J: 0 i>mfrmiv£{miz%m&MS:m.Lt: h y 
/;i/Xt'yyN';i/7'^a^Si i ^R^ai4iii±. HEPO 

[0084] ftfrWWS, H 1 7 £^L£*9rCiji3il 

a h •yrmx\fy^vrmmmm.^M^i. 019^ 

tiotC S illKfliC, a 1 2 o 3 ( 1 000) 

tytc&Tmmm 200, t a < 5 0 ) w^tTHM 



2 10, N i FeM (70) fci^Co ( 1 0 ) <02 
■0»Mr*7y-WM5. Cu .(30) *»6«r**B8 

tt^mi4 « co (25) frt>%m%m&® 3 . p t 

55.4Mn 44 . 6 (300) *»£fc4R8WKttJf2, Ta 

(50) frte&vmM 2 2 o<3Hfc#*$ftfc«Mfc) 

[0 08 5] 01 7(C*LfcBBlTjp3ft.&#l<. 

ASxeyA-zi/T^aiBssw^tt, 020 fc^t-j: a 

tC S i S^Kct)±H, A 1 2 0 3 ( 1 0 0 0 ) 
TWItl 200, Ta (30) *»fe*6THW2 1 
0. Pt 55 . 4 Mn 44 . s ( 3 0 0 ) frt>%&Rfflmm 
2, Co (25) J&>4>$rSHjaKttR3, Cu (26) 
*>£3:S#»tt#**4 . C o ( 1 0 ) *J J:VN i F e 
£4 (70) *>2«*»&$r&7y-«tt*5, Ta (5 
0 ) 0>6&«titiM2 2 OVmizBftLZtlfcnfSWhcr) 
Srfc, *-ya(*J(i=g-«c0^$^L. JjiuiJi:* 

[0 086] 4fc v 01 7lC^t7t*EPT'^$ni.h-y 

TSLxvy^-fWf-tmssSH-ii. msntti3co± 

ZiiX^Z. 01 7^L£B£p-e^£*l£#h 

Affix tyA*/I/7^3R«5a^ti. @^J8ttl3c7)T 

3 . iP«tm«4 . 7 y -mtte 5 mf&zti 
[ o o 8 7 ] 0 1 7 tc^tJ; a iz s mmv^tssms. 

®2 (Pt SM Mn 14 . 6 )«JiSMMl 220 
•CSrjarT±#t(4ti6, 240*C?:ISxl.t7 00 
(Oe) gjgtc^roT-St^a. 4?t, ♦Ep-C'^-TK 
^®tt«2 (Pt 54 . 4 Mn 45 . 6 ) (7)3c«IS*ttia^i. 

2 4ox;*arc±#u 26o°c^s^.i»a6oo 

(Oe) £«£T-Jgfc3:4. ^^Idtc. XRteiS^ 
n^fflIt:SBS^RaiaH!Mi2 (♦P) ttiML 

m^i&^mkm^x'm^mmif\mmnt> 
[0088] xmitozvy/WTfflmtsm* 1 <r> 

\t. m^mm^nzRmmmmmtitz) 
mzvyj^rmmmwum? 1 x-h o . meKSfis&tt 

«2tc«ffl$iift^fcW«tf>&4tJ:oT»*S*ifc 
/nM 7X@ 6 ti^WJ&W&M 2 5. 0 i««K*^SV^ulS 

[0089] L^* ? ->-C, Witf . H?feflll(*a 1 t N 
^10®[#lrEPSntoo, mi^l^ag^ (220- 
2 4 0 4 C) X'Ml<nWmWa 1 5rSiuj!!iatl> i . B&m 

&m 2 a zw^Tzm 6 izimmyrttwfttf £.t. ® 
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jm&m 3tyv -mam 5 emvoifium-utozm 
feztiz. t fc. Rmms 2 ^^mum^mt 6 0 

(±10 0 (Oe) fclTfcfcO. R3t«ttl2«OSgftS*- 

*l*>fl»fcS3lWS*m 
0»2«BWtWaDUoo. S^c^agffljK (250 
-2 7 OX!) T'luIE»«^a 1 SrJJMHIl-* fc . ><-f T 
X®6c0^c8iM^rttffiW6 0 0 (Oe) Utk&O. 
&M!m£X*&Lii'U 7ZJ3 6 w3cMS*tt58E* 

[0090] zcotz. &2<m&&ft0>mimizxXi 

5SJSttJi 2 «os»ji*tt«*^k-t 4 £ t < . m 
m.&® 3 comix® Srns Lfc * * £1-4 -r k a^tce 

K&4 . fc fc J: 0 . BbgBHW 3 oOfbSrfo k 7 

y -mm 5 t £ xmi~ z-xmz-t 4 z t # 

?#4. 

[ 0 0 9 1 1 mi o^BmajBai. 2 2 ox>-2 4 or 

OEfflk*4£k**J?2U>. Hl^MSg^'2 2 

o-cmxhi b , R^satti 2 <n-mm i mfttf2 
00 (oeitiTt^t, H5eaMt«3<^swb6»K< 
«rfer . w%mm 3 2* s^^a^A 

0 7 u -mm 5 com-itm t n-umzwfc&xx 1 
towrw&Ktcv, mi<o&$mi&mtf2 4 
o-czmthb. >urxm6<»?mm-}>mmi?±z 
< Kc-> x , 7 y -nttff 5««Mb&«att 

k»S t< < 4 0 . ^2 co^ii!igB${CBirlS7 y -«tt* 
5 «0Bfc2riS|£ffljaffl£B 3 «BMk*rt W# UT^Ht 

1 OffigUiaK£ 2 3 Or- 2 4 OWHttKB. 

mmm 2<nmmtimR * 400 (oet tLhk 

<-T4 £ b tfX'% 4<9T'A 0 »4 U». 
[0092] SI2 ^£$UI&£Ji. 2 5 0T>-2 7 0°C 

0"C*SfT'$)4 k . T-XJ1 6 *)£JftM;frteHE#£ 4 
00 (Oe) JiLhtfl.ik* 1 T'#'3r<^-5T, 7U- 
Btttfl 5««/<-f 77.S!#£±# <f4 i k &< 

7 y -©ttJi 5 oHMfcfirm * . HJgSlttJl 3 

l<^v\ ^^mm&m^io'czMtx 

(vgitzmmzi-nx-m i<^\ 

[00 93] 018*^^§ri4J:o(c. 

m-ti z k t: a o . m i o&aaitfw ^ixss^ett 



« 6 co^M^rttffi* £■ J; 0 < . trt& l <DI^?M 
tftfc; <4 7 xm 6 t$j«S*tt«|Ji*i{ J k ^ km Lft 
3*»2<oa»rat:k oTJf * UvRSSk-TSik 
tT*#4. 

[ 0 0 9 4 ] <WC, 2 4 5r ±tz\i 2 7 0 

rT* 4 «^(Cfctt 4 K&tt&lOflj&k 2SJ8W*tt« 

itRijBKttfliMSfLit) N -y7°ffi^y^;uxb"y 
^ ^T^HRSBSaf^ coR3S«ffii<^)»S k x^M^tt^ 
*k<7)P^S-^-ti,(7)T'J>0. 0*AEn{42 7 0°C. HI 
7jk±m* 2 4 5 1« Uz t OTJ) 4 . 

?itt«coffl^t sms^tt^k <mm*th(r>x°h 
y . 0*oen« 2 7 o °c. 0^*En<s 245 xixmm 

[0095] *«cwc«i, AwatfAgn^Lfc h -vr 

(C, S i3lf«K»±fc:. A l 2 0 3 ( 1 000 ) *>A,^r4 
Tffi^iyi200, Ta ( 50) a»fc$r&T**2 1 
0, N i F e^ (7 0) fcil/Co (10) <02l*» 

4>^4 7y-fiSttj§5, cu (30) frt>%&imim 

Co (25) A»^:0r6H5aWMi3, Pt.M 
n t ( 300 ) 3b»^4R5IBate2, Ta (50) ^ 
^=t4ftail 2 2 0 tOJWMS t>«T* 
4. 

[0096] OWMtmQiX"* Ifztf h AiXt* 
WWT^HRSSOmi. 02 0teSr*-J: S i 
««KO±t:. A 1 2 0 3 ( 1 000) *^^4Tttt«9i 
1200. Ta (3 0) *>^4T*12 10, Pt, 
Mn t (300) if>^iRm0SEJK2. Co (2 5) 
*»^**HJiattJi3 . Cu ( 2 6 ) *^^4^tt^ 
«V4 ,Co(10) fcil/N iFe^(70)W2 
II*^^47y-jaftJ15. Ta (50) *»fe=afS«|| 
J12 2 0«C^$^^Oi,OT'*4. iSi. ^ y 

J>4 o 

[0097] *%*mxvv^)vzmmwm5m=F 1 co 

i?it^-ffiT'{i» 0l8(c^KhASxh'yyN'/i^7Ma 

mz f ^7^BBHatSR« : FT'* 4 ^Hb^ct)^ e >y ■< 
frTWMffi&SM* l Tti. R^ffittil 2 (3ffiffl$^4 
^coffl^gfflti. 0 1 8^-ftChASx tr^K/PT* 
^SBfflSa^o^fiBMMI k l^ttk 1-4 i k t 

< . mi> u rxm e iz&m § ti 4 ^^fijs^Hti . 
0 1 8 h ■y rm* t y/^7^sraiawi*7^R 
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[0 0 98] 018*»4>BH<$,*«5rJ:pt, tfhA 

mi%. i mm2zx a Mn l00 - a uiu xii. pt. 

Pd, I r, Rh. Ru, O s<Doh^-Kc< bh 19 
fcU:*>7E*) *>4>&S££kUck#J4. fflfigJtfr^t 
m*\ 4 8®?%SmS6 0JI?%T'&SC:k#J?£L 

k. f&msm.2 7 0X;co&2<nmm&liT^Xi>. x 

[0 0 9 9] m?)J;9Jf?iLuiSHli. 4 8/iFr 
%<m^5 8W.=f-%Xhl> mtfAm^XWittzte 
5 8%1-%&±ZMx-Z k , ^8^24 5'C?)g5 1 
<03fc«l»&ff-3-C t > X,Mn , oo-.^ISJM&WL 1 o 
£«oaHMS^k «H"Mfc Lte < < 4 0 . R»BHt1#tt* 
BP*>. -*|td3attS^»# <3<8lflME 
«») **3*<*Stf>-C#iL<:5rU. 

c o i o o ] ttz. #hAmz.¥y;<juym®m®.$<i.m 
=f nmmm . -r^^^fri Es^©ttJi 2 £ p t . m 

nioo-n-nZn (fflL, Zti, Pd, I r , Rh, Ru, 
Os©H^<tt lS±^(±2StLh07cS) k 
LftkS, ttSJtfcjjrtm, n!i, 4 8Kf%^m+n 
^6 0M^%, 0. 2M^%Sng4 0M^%t'S)$C 
k * U\ m + n ifi 4 8 fcli 6 0 IK? 

k, ^«uaS2 7o-c^2ofi»ia&ff 

•Jtt. Pt,Mn 100 . 1 . n Z B »i B a B 1SWLl 0 S«S 
BB&7^k»iiHl:L£<<5rD. RBaMHSttfc^Sfr 
BP*,. -#fitt£JMg£BW£*3*<3rSO 
•CffiL<fcH. n#0. 2fi[?%*8re*S 

[0101] ttz. m+n?)J:9S?£LV«B(i. 48 
If%gm+ng5 8If%T'W t m+n#4 8M? 
%*}1f££te5 8Ig?%£ii8;tl>k. »*!PIia£24 5 

xi<rtei<7%amz'fi'>xi>. pt 0 Mn m . a . n z n c9 

£ B B B *g?#L 1 0 Scofflai«T^kaH!HfcLt:< < & 

[ 0 1 0 2 ] #hAS^tW^7TOIIS8«* 
? <7)5«&14« . 1" £*>*>fiif ERSSfiStt® 2 * P t , M 
njoo-q.jLj (fflL. Lii. Au, Ag, Cr, Ni, 
Ne. Ar. Xe. K r <Di *>cr>>J,-%< 1 1> 1 ft&tdi 
2SW±WtcS) kL£k£, fiffcifc^TTq, jJi, 
4 8S^%gq + j ^6 0M?%. 0. 2M^%Sj^ 
1 OW.=f-%X'hh Zbtfftt U\ q + j #4 8J£?% 

*»* fcj± 6 o w=f% &»thk* tmmiMM 2 7 0 °C 



<r>W,2<^mm^n->X^. Pt,Mn 100 - q -jLjC7)3S 

*fc*3$r<*:4*)-?#*L<$:^. j#0. 2 
JK? %*STC&* k , TcfgL^Jut «t &-2r|ti]tt3<& 

< , j*>'io s k . -*i*itt5aft5i*tt« 

#ftT LT Li -5 «0T#* L < fcv >. 
[0 1 03] itz. q + j«0j:i5»*U«B±. 4 8 
M?%S q + j g 5 8JSWC* h h. q +■ j * ; 4 8 1ST 

T(Dmi<vmm£'<rnXi>. Pt q Mn 100 .,.jLjC7) 
t£&fe=F #L 1 oi^Hilte^k&giMf; L(e< < * 

[0104] mi8frt>tyt,fr%£5 (c n h-xTSxh" 

4 T^»6SrX B Mn 100 . o (fit, Xfi, Pt, Pd. 
Ir, Rh. Ru, Osc03*>i50^<kt lSJiLkW 

5 2^%^mg6 0JI^%T'*)l»^k* J fftH/\ m 
* t 5 2JS^%5feg|i^l46 01S^%$-^l>k, 
)a^2 7 0°COm2£7).a!iMa^ff-5Tt, X o Mn 100 - a 
eMmFF-ffiL 1 0 S^)«H9«^i:aBMbLlc< < 5r 

0, R!M8tt1«!fe^ BP*>, -^(S]tt3<m 

[ 0 1 0 5 ] ifc, h •yT'M^tfWN'/kT'S^fiBESi;* 
nioo-«-nZ n (fit, Z(i. Pd. I r, Rh, Ru. 

Osff)o*><7yj?%<b t> iS^^(i2Sm±c07c^) k 
t/^k^, HU&JtSr^-tm, nfi, 5 2Sf%Sm+n 
2 6 0^%. 0. 2!K^%^n^4 0Ws^%Xh^,Z 
b##AL\\ m+nW5 2m=?-%*m±tz\ib QW.=F 

%mi&b. mmi^2 7 o-ccom2n»$mz'i : i 

-^Tt, Pt a Mn 100 . B . n Z n CO^ B B B f&^Ll 0 ScO« 
l!I»^k mUt Lie < < ^ 0 , raS«tt1ftt*^S =5r 

'Cl!f^L<^V> <> n*i0. 2m.=f-%*ffiX'b% 

^•riff^L<^<, nWo^%*Si^k atx 
[ o i o 6 ] b ■yrixey/'t/^iii^s 

^R»«ttl. ttch-hmi'U 7xm 6 SrP t q M 
njoo^-jLj (fflL, LJ±, Au, Ag, Cr, Ni. 
Ne. Ar, Xe, K r cr>'J,-%< t i> lSSfeli 
2«0JiO7a5) kL^k#, fflfiSJt^jrr q , j (4, 
5 2/I^%^q + j^6 0K^%, 0. 2^%gj^ 
1 QWf-%Xhh Z k LV\ q + j 5 2^% 
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SMFFtfL 1 o Mcofflffl tS^v t Mfflik t iz < < ft 0 . 
K&&tt#tt£^$ft<ft£. HP*>. -*|6Ht33MS-& 
ES#£*$ft<ft£<DTl!f4 t<ft^. j **0 . 

2 sfp %*src* £ t . thr l waaroc j: i>-#ifntt3< 

m^?l^e5f#^* { +^^3Sitftv^-Clff * t < ft 

#jWET tT L 2 3 <OTHf * t<ftv\ 
[o 1 07] tn* mi 81)>t,Wt,fr%j;olZ. *>A 

ffis&wScM 2. axx/h-z rm^ t w ^7i!jf 

n 100 - B (fit, X(i. Pt. Pd. I r, Rh, R 
u. 0s^3^O^ft<tt 1 SlMtcOTult) frfcftS 

[ 0 1 0 8 ] m# 5 2JR^%*8rC** fc . 

*»is-r6x,Mn 1 oo-.^isftiiWL i 9 a<oja»iffi 
aBHkucc < < ft o . tarnm®. £*$ft < ft 

4L<ftV\ 4fc, mtf5 8m?%$Mz.Zb. M 

&g 2 4 5 i <za&*s8 ^ffoti msM.mm.am 

2 fcffijfctS X„M n 100 -.«O|gJH&?#L 1 „S<»J 
t& J pvfcffiIiHkLlc<<ft'). K5$E8tt!f#tt£*§ft< 
ft*. fiP*>, -*^ttSS8S^«ff**Sft<ftS^-C 

CO 1 0 9] 4fc, ffllE^«ttli2*iJ:tfifflBAV7 

Utt/f 2 8iVA-f7X| 6 wmmt&^tmifi, 52 

^. m# 5 2«FF%*Sf SWfiSfflS 2 7 0 "C 

co^2o^aa^ff-5Tt. ^Mr^S6^fl!)Si-sx 

,Mn, 0 o- B <Ot&&tfrfj&<L 1 0 S<Da»Iffi?^i:aiBft 

Uc<<ftO, R3S»tt«ptt**$ft<ft4. BP^>. - 
*|Sltt3!SSBS^«#^5ft<ftSOTlf4t<ftV\ 
4£. m*>'5 6. 51Br?%*Ml&b. &8&3&K2 4 

J: 0 < ftSA^OlUi/jN$ < , ffifti%a£2 7 0 

-com 2 nmmomz . m^mti 3 #7 u -«tti 
rh= 7 n -n&i 5 ^•ft&iai t ®gattii 3 <mm 

13Efrfofc: JiU 11 < ft l> <ot*4 t < ftl\ 
[0 1 1 0] 4fc. iiiERaiflHM2*5J:^>f r^S 

g2fcil^TXJ16<7)iffi)£Jt£^m;&\ 5 2M? 
%Sm^55. 2«*%Tfc*£fc**ftMff*U*. m 
tf 5 2 H? %*gf 5 J: . J*«IilK 2 7 0 °C<7)% 2 



<fc*h R&&tt#tt£^£ft<fti>. bp*>. -^isitt 
3afte^saff**$ft<ft6<o"e#4L<ftv^. 4/s. 

m#5 5. 2W^%ZMz.ht. immMm2 4 5°C<7) 

m i ^^s&as-ff -> >t*&fc . K5$Ktts 2 <7)3<}^s^ 

fiMWA*4 rx«6 <03K8MS^«Ht«k 0 i>*£ < ftl># 
< . 7 0°CO3l2 <oafe«yi<7) 

foteflHfcS iutO. ^2 wJRXrawlRlc , 7 'J 
5iOfiK-fb*ra]tllSffiEtte3coffi-(t^[tilt $rjl^(6)(c 
fi»^.8<ftSWC»4L<ftv\ 
[0111] ttot> RWmM2&XWUTZ.m$ 
cr>±M?.W&kttf 5 2 If%Sm g 5 5 . 2 WFf-%Thtl 

(f , m i cosfcj^^i=R3fii»ftfli2^3afts*ttsaisi3& t 

^'-fTxJl6O^^ia^ct0i><k0^§<ft i ). 9 
2«0«SJ!yiS:1tofcftfcR!fc«ttJ|2 k^-f 
S3MS-&8ff^)lb& { * # < ft S WT. M^iett^ft* 1 4> 

xiz$titi-z>zttfx°z zttm 

C 0 1 1 2 3 4fe. BmSXtM2ii£W TXB6 
t\ Pt.Mn, 00 -.-nZ n (fit. Zti, Pd, I r. 
Rh. Ru, Os«Oot>i0^ft<fctia4fcJi2aia 
±^7C^) kUct#. fifi^bSr^tm, ntt. 5 2M 
f^m+ng5 8Bf% N 0. 2Jf?%gn^40JI 
?%T'ftSC:i:*W4LV\ 

[ 0 1 1 3 ] m+ n*«5 2S?%*jf X'hh t , 
iaS2 7 0 4 C^2«|aj!!raS:lToTt. MZ'UTX 
M 6 * P t „ M n , 00 ... „ Z B WtSft»T3&« L 1 „ 

Mc?)Sai|tSi ! ^kaHiHbU=<<ftOs 
7SSft<ft*. BP*>. -^(6)tt35^M^5g^Sr^$ft< 
ftl>^T04L<ftV\ m + n^'5 8II?%^S 

k . f&9SMW&2 4 5°C<nm l nfS&mZ'fiiX 
t. ISffiR5IBHt«2*lt)jtt4Pt.Mn I00 ... 11 Z B 

^isfift^^L i t m<7)mim^tmutiiz< <ft 
s5i«tt^^^$ft<fts. ip*>. -*i"Htssai 

tt^»ff^*Sft<ft*<iO"Cff4U<ftV\ 4^. n*« 

o. 2n?%*stt'j>-2.t. 7aBzoasanfcj:i)-*i*r 

tt^^^lS#«iS#^^+^t;3Sh.ftv^t*»4 L 
<ft<, ntf4 0®?%$Mt&b. -^[6]tt3<^S^ 
Offj^T tT Li d c7)T-»4 t < ft V \ 
[ 0 1 1 4 ] 4fc. V&SfflB&m2t5XWU TXM 
6A\ Pt 0 Mn 10 o-«-„Z n 3&>4>ftS^kt?t:k#, 
ffl^Jtlr^-rm. n#>\ 5 2Jg?%Sm+ n ^ 5 6 . 5 

s?%» o. 2m?%^n<4om z F%x'h&zk&j: 

0»4t^. 

[0 1 1 5 ] m+n#5 2^%^mX'hhk . 
ag2 7 0'C^2^aftisaa$rffoTt. Pt 0 Mn 

ioo- 0 -n z n os B a B ts?^L i *m.0mm%i=H\'cm\{t 



(ti 5) J00-348309 (P2 0 0 0-3 4JL8 



ifc. m+n#5 6. 5J&?%ZMll t . f*9mm& 
24 5-C^l*)3M8i£fTofc*£'<c % R3ll8ttJl2 

JS#i 9 < ar*a***>iKi*3 < . SMfflJg 2 
7 0 °Ccr>m 2 <D?&%mcr>mz . Eg&ttJf 3 #7 'J -66 

V*. n#0. 2M7%*<1tTib&fc, 7C*Ztf)i6 

«rWCff4b<«r<. njF4 0IFFX*H;i.4i:. - 

[0 1 1 6] JJfe, ISIERSI«ttfl 213^^^7X1 

ifil£Jt£ijcfnu n*\ 5 2JM^%Sm+ n S 5 5 . 2 
M^%. 0. 2S^%^n^4 0K^%TS)^.ifc^J; 

[ 0 1 1 7 ] m#5 2JS?%*iST'*)l. fc . &*&9iBX 

2 7 0r»JS2<0j£M!afc1 i To'r*K ^7*16 £fi§ 

Pt.Mn 1 00 -.-n Z„«)1S*»*#L 1 0 S*9«flJ 

#4L<*V>. ttz. m + n#5 5. 2U={-%Znih 

fc . %*&SfflJS2 4 5'C<?)3I 1 c^UIHt 

(C R$£E8fil 2 *>£Sa&£B»#A-f T 6 eo£$ 

e^aff i 9 < *5#-tcoiai/hs < . g&aa 
jg 2 7 o x^)* 2 nmmnmz , @£&ttJi 3 7 0 

mmnmz. 7 u -mm 5 ffsme^nt wm&m 

3 <mitftfa t z®ajfot,z®m< tttnx-n* 1 < 

aaofc ± &-j}fti$3mkisM%v&mto$ktf+#i,zm 
-iift&zmitmtf&T 1 x it? nxnn 1 < % 

[0 118] ttoT. R5fi«tt«24Jj:tfA>frxJ|6 
0±fSIMitA f 5 2If%^m+n S 5 5 . 2Jf7%T 
I) 1 ). 0. 2ja7%£n£4 0EWC*ftff. 

6 £9£i8*S£«# «fc v t J: < & 9. 3S2 o&ayi 

iftr>t:»i>m.mm 2t*4 rx* 6 

[0 1 19] ttz x m®Xt®2iiZ.WUTxm€> 
*>\ Pt,Mnin. q .jLj (fit, L(±. Au, Ag. 



Cr, Ni s Ne. Ar, Xe, K r £0? <5^=5r< £ 
il«4fctt2aiaj:tf>7Hg) fcLfcfc*, fflj£Jfc£iS 
jfi, 5 2JM r F%^q + j ^5 8^%. 0. 2 

[0120] q+ jtf52%T%mvfo&t. mm 
^2 7 0'ccom2<nmm*ft'>xi>. w&uta 

S6*«J«'rSPt ( Mn 100 .,. j L j <OlSfilS? 1 *<Ll 0 

^.Si:. iJlliai 2 4 1 OKtJJi JfT->t 

i. OTER»SaffiI2Sfll*t6Pt q Mn 1 „.,. 3 Lj 
c^ B B B ^*5 L 1 o S<0«B!l»^i: fflB'J^ L t < < * 

0. 2S : f'%*SlT'^.|>fc, 7cSL<0J6JntJtft-^|fii 

[0 121 ] ffiffi&tt&m2htWTxm 

mUttKtci. 5 2JS^%gq + j g5 6. 5 
W*%, 0. 2H^%^jglO^%T$)l>C:k*U 

[0122] q+jtf5 2m = F%*ffi?$>&k. mm 
?a^2 7 o-co^2^S!iaHf ->x t . ffte^-^ 

■6*«W1-*Pt l Mn l00 . t .jL j «ISft«WLl l 

: 5rl.fi0Tiff4U< : 5rV'> o *7t. q + j/4 { 5 6. 5JS^% 
i!^aS2 4 5 <, C<^mic7)^5agS:tT-5 

xi§6 iz x i3c.wmiimm x 9 < **#<e^« 

U/hS < s 1KXPKUC2 7 0"CW^2cO|^a^t. 

ssattii 3 ^'7 u -attti 5 omitt n-^Hzm 
itzixtz*). m2com!mcomz. yv-miimsnm 
temtmEsmM 3 <mfcfifa t zmttmzmm 

<&&nx-#tL<%\\ ttz. j* J o. 2W?%$m 

x-hht. jm wmimzs: h -ufaftzm&^Mftco 
mw&tf+ftizmixzwxi&tiKZK , j*uo 

to(DXtJiL<^. 

[0123] mz, mmwmJB2tstvju rxm 

6i}\ Pt,Mn 100 -,-jL,ja»&$rS£$fcU:fc^ 
ffl^Jt*-*-Tq. 5 2S^%^q + j ^5 5. 2 

1MrF%. 0. 2/I^%g j gl 0m=F96TbtZbtfX 

[0124] q*«5 2^%*^T*j)i) i . ^aas 

2 7 0 < C«0^2^Jt!iaS:fi : oTt. aVT^«6«:» 
mh P t ,M n !00 .,. j Lj^SSSf&^L 1 0 MfiO«glI 
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a*. ep*>. -i}fi&mt!i&mzjF2%<%z<?>x° 

1&£l<%\\ itz. q + j#55. 2WiT%£MlZ> 
k , MISJK2 4 5°C<7>W. 1 f«MSI*ff 

c . m.wm 2 nmmumfttf'U rxme nx® 

m 2 7 o -con 2 ^g$UI<0[gt iC . SjgBttJI 3 # 7 y 
HfflUI 5 ^E-ffc; k H-<0*l«IfcWfc5<ifc 0 . « 2 (?) 
ffimaKC. 7 y HH£1 5 ^GWI^rfi k H£5&tt/f 
3^^rtt*13lE*rtIt«ilt<**»-Cff4L< 
&\ j*«0. 2S^%*ifT-$>£k. TC^LfiO 

-tfflttSSW£«JM^T LT L4 -3 <0Tff 4 L < * 
[0 1 2 5] SM. R5MRtt*2*iJ:tfAM7XJB6 

coummtf)^ 2w^%^ q + j ^ 5 5 . 2m?%x' 

$.0. 0. 2flFF%£J SI OK^TJMUf, Sl*> 
2 ^mfrffi&WAM T X* 

*fro t R^attta 2 k am r xs 6 ^^Mts^s 

mzti. 7UHWMI5««flari*ittXA-XfcSWtt 

c 0 1 2 6 ] 4*:, *hAS*ey^ya?i!J8SSR 
>y rsx t° yrtfrimmmsmwRmmmz z r 

tiiwfSAM 7xJf 6?)*ai££il&£, U>. Witf K3£& 
ttl2 0Mn&j££AM 7XJl60MniiJ£,}: 0 

■ti. i k c j o . g 1 mmmwvffi%<7)icm&mft 
<mz i. o shfjc-cs , m 2 wmmmzy y -una 

5 k @£BttJi 3 tf>»ffc£ J: 0 tillKB^Mk f 6 £ 
fcs&^tBfc**. 4fc. H2^!MKMI^)MnaK£|| 
Ltf>fcR3tKttJi 2 k AM 7X1 6 <0W#*>23ftg 

fiJix A-Xfc^flrf £ £ k *^Ifgk^l» . 
[0 1 2 7] aM7XB6£. X,Mn 101 ., 

(X#, Pt, Pd, Ir, Rh. Ru, Os<05^ 
k i> l«lXB07«g. »l£it£*1-m#5 2fSrf- 
X^m^bOW^X) U K^tt«2 

Sr. X o Mn 100 -a (X*»\ Pt. Pd. I r. Rh. R 
u. Ostf03^^<kt iaULk£7)7C*. fidUtf: 
*-fm#. 4 8R^%gmS5 8H^%) 
kt-£-k#%2 U\ 

[0 1 2 8] 6 <0ffil££^;-f m*\ 5 2<I^ 

%*>H^t<{i6 0JK^%l:jgi^k. 018^ti: 

5k. ^aaias2 7owiS2<7)i^aa$-ff-5Tt. 



> nM r xm 6 I. X ffl M n , o 0 . . <rte&&=Hfi L 1 

oMvm&m-^timikiizKK**) . sMtt^tt 

tm*«, 4 8R^*»eU<t45 8S-?%iiHi.i 
k ^5!!SfflK24 5*005*1 <^>J!!i5ie«*ffo-CiR3i 
StttV 2 X 0 M n , tt .,<rMM&f-WL 1 0 ffi 

cOffliJ1S^^k«FJjfl:Lt=<<=5rO. R5S«tt^tt?r* 

[0129] l^t, ^l<Dm!M^24 5*CC0mi 
^Jaa^ffo^f^;. R5S!lSttJ12^«l^ttS^ 

2^*oaaS^2 7 0 "CO* 2 ^JStfaaS: o /c^c 
t . KSiMJI 2 ^ii^ttww 7 A« 6 <0£ 

S^ifc ( 5 2J17%SmS6 0M?%> k AM 7X16 
tOfflRgJt (4 8M J F%gmS5 8S^%) CO^fflO^ 

[0130] ZCD£ o %5kfrZffiKi-®mt$:&«'mi 
trafi^HS-M^^tft^iktwiO. 
kAM7X«6^|3[-fflBg-CJFMU3t^J:0t. SI 

co^aasffc j; ixm 2 coi^aa^ tts ft s * ^s^a 

tt€ 2 ^3<I^S^©^ k AM 7XJI 6 W3<^*ttJS^ 
[ 0 1 3 1 ] 4fc. * 1 tOlMl^tC. 2 

«saaw*t»#* A>f 7xa 6 o 

*2<?)»«M<7)8g^. K3SKttS2W5 
«»*ffl8***fl:4 fett«ft*iei**i h £ k 
<. Il^iattS3Wb*r6l2rMcll^L^44. 7 

y -eit® 5 k @£fistt« 3 ^aft*i*i*xass** vi 

k #T" # S . $ io iz , ® 2 aJKMHftfc: . R5$i814l 2 
«03aftH*ffi8ff * am 7X1 6 <0S»S^rttS8» «k 0 
t7c§ <T'^ . BtS^f^fl^^^m^a^RijDfcrSt 

7 y -jKttffl 5 cofia^fatix A-xtiEfk-f 4 ; k * { 

[0 132] R^®ttJ12kAM7X«6<0Sf4t^S'J 
trMfrShitlZ, AM 7X16 Pt o Mn 100 .„. n Z 
„ (ZA'\ Pd. I r. Rh. Ru. O s <T) d h<r>^£ 

<bi>inttzii2mikv>7m, mmt^tm^ n 

A { . 5 2 , I : P%Sm+nS6 0II : f%. 0. 2^%g 
ng4 0J!l^%) *^^S^kL. RM4J12*. 
Pt o Mn, 00 . a . n Z n (flL. Zi±. Pd. Ir. R 
h. Ru. Os«H^<H imttcii2mXk 
<r>7tm. ®imt&*tm. nti. 4 8II^%^m+n^ 
58^%. 0. 2(S?%^ng4 0JSf%) *>fe-fir* 
^k-fl.Ik*W4 tv\ 

[0 133] AM7Xil6<?)ffl^*-jK-tm+n*i5 2)I 
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w&mg l < (i 6 o Kwzmt h t . fagmas. 2 

7 0^03|2<»®£fi : oTk. aM7XS6£«|£ 
tl>Pt a Mn 100 . o . n Z n WlSflffrFtfL 1 o 3T0&H18 

8^#^#»ft0H-#'fc3Bivfi:<. >*>Tff 4 L < & 

< , n #4 OM^%£S;L « t , -#fttt3f8»»&K* 
CO 134] 4£. R3l8tW2<7)«jft£jj^m+n# 

4 8^%*)S«L<(±5 8Hi i %$-si.i»h. ffiyea 

?fi«2 4 5Vwm 1 *)»«UI£ffoT i . KSftBttJI 2 
P t.M n, oo-«-n Z B co8flf&?j&<L 1 0 ScO 

0. 2Mi L %*)lT'$)l»t. 7cSIZ<0iBJDtJ:6-*m 

BHWttT UT L 4 3 cotif 4 L < &v 
[0 13 5] ctoT, m«SiM!affl*2 4 5ttt)*l 

2 fi0^a?at*i 2 7 0 °C<7)JH 2 ^tf&Sfcffo^f&t;: 

t , K%m®m 2 oiamtjiminfru rxmecox 

8W*tt«ff i 9 < & l> J: 3 . R&8ttt« 2 «o 

Ji60««ik (5 2K^%gm + n^6 0M^%) <Q® 

[ o 1 3 6 ] ;w j: 3 Km-zwz-tm.mkz&^m. 

LXWBiSmzmtbUhh c\ fcj: 0 . RSSEittJf 2 
fc A>f TXS 6 * H-«J£-C3giS J: 0 1 . Jfl 1 

o»au#i> j: t/^ 2 <r&&gm iz a n&&«<rymm. 
tra 2 ornm^m^-t^ rxm 6 ntmmn'mR 
<m*mizx'$z>m*-'khittf*imiz%:*). mns 

[0137] ttz. mwmmnmz. %jm&m2 
vmm-ftwmz'V rxmenimmwms: o 

JftS#tt«ff ££fc4 fcJifiMfcfrlftlfclSx. -Sit **5r 

u -BBitti 5 fc 3 mitmzimzithi 
t tn # * . $ t> \z . m 2 ommmz . zmm&m 2 
m®mifm$.R£;u rxmeco^mmu^mx 0 

lt. ®mm3<mfat>ft&%mi c iz®%.ztL. 

[0 1 38] E»att«2fc^r^*6<0ff4Lv^l 



ttffl*£;b-£{i» ^MTXJI6$:. Pt^nuH.jL 
j (fit. Lii. Au, Ag, Cr, Ni, Ne, A 
r, Xe, Kr«d*>W^<fct lS4^Ji2aiiLh 

6 0^%. 0. 2Si L %^j^l0JIi i %) frt>%& 
£&t I. R^JStt«2S:, Pt,Mnioo-,-jLj (ffl 
L{i x Au. Ag, Cr. Ni. Ne. Ar, X 

*, aKtt^Srfq. j*\ 4 8IE^%gq+ j ^58 
0. 2HFP%£j gl 0H?-%) 

[0 1 39] A47XJ16<0JflJ££Sr$-q + J^, 5 2 
«Ff L < J± 6 0 $r tt^. h b . JKH^aK 

2 7 0'CO^2c0^a*rffoTi. A>fT^l6*» 
5 P t , M n ! o 0 . , _ j L j OfefMS^tfL 1 0 S^Sffl 

m^bmmtuz<<%*)^ s®®i4#tt&^$^< 
»it tr l 4 3 we»4 1 < 

[0 140] 4fc. R9t«ffii20ffljS**^q + j 

XQaSLS 2 4 5*Ccom 1 CO^ISJ o T t . R3lfiStt 

5 2 £*f j£-f & Pt,Mn 1(0 . H LjfOlSJMSW L 1 0 

mcrmm^bmmtt, uz < < ^ o , sai©tt#tt$" 

**«"Cff4L<ftv>. 4fc. Kttm£fl20«j£^ 

■f j i}\ o . 2M^%*jffe*)i. t . TmLvmaizx 

6 -irfa&?sm^w%<nim®mj s +#i,zmh%\ l 

imu^m.ftm&Tix itmxis-t i<^\ 

[0 14 1] <fc-?T. aSl<0|RBiafflK2 4 5"C^l 
ofcWlfcfr-jfcfftfc. ^JKtt®2co^cJ^^tta^ 

20^Ma^i { 2 7 0*CWJB2tf3J!!i«Sa*ff-5fc1ifc: 

fflJfiit (4 8Jg[^%^q + j ^5 8^%) tAMTX 
B6<oaifiifc(5 2S J f%Sq + jS6 0S J P%) «0» 

[0142] zct)J: o %%ftmtc-rtmitt%«miR 
ixwxm&mkbiibhzbiizx*) * R^.mm2 
b>M rxme^m-mLxM^iti^x*)^. ^1 
<rmm$fi} x vm 2 emmmiztsif t & « nmm. 
m 2 coittmsmR b>M rxm e commum.^ 
cm^mMizx^ m^hitt^mz^'o . mng 

[ 0 1 4 3 ] 4fc. m 1 «1<0IS(C, R^S14JI2 
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'J -KttB 5 k B£Btf£0 3 «*M3ffl| ££S $ * 6 Z 

tip?**. m2^iumfecc« Rwmm2 

tr, a«aat«3«itfl:*ifti*^fl:*i t t:iiis§it, 
7 >j -atw 5 <o«fk*mu^ A-x(c«<tt s 1 # 

[ 0 1 4 4 ] zco& 0 ^xvyj^ymmmm^m^ 1 
•wi. ma? 'j -mm si*. maBttJi3#ES£ii 

■CV^*|(|ji:RJtfl^)lBfc (£>L<{4. fflgKkKfld 
WHfc) H7-y7lfTw(;:ffl^-f&'II<Ob7>y?«5A 
3WR»t6ftfclW5 BtWt-CV^itO-C, ^<0$gfl5 B 

h K s 7 U -EKftS 5 cOjggff 5 B cOMfflcOTffiiS 5 

c: k . IS^ia»iK<*o!)^^^^jih.^H*f L, 
T 7 'J -mm 5 cO&SvE-* y btfXJ*-XlZ®&t 

[0145] zt>£* m0mm2isxwTxm6 

4\ Pt, Pd, Rh, Ru, I r, O s . Au, A 
g. Cr, N icr>o <ti> imtia±2WH± 

-y v^b'commizmi^fitzM^m^'&^mT. a 
^^ti^x^y^uymnmmm^ibi-izb 

&58e« 2 ^^mmu^m^^^ith •_ k # 
■cssfc*. n^ttJi3o©^[fii^5$@i(ciasi-^ 

[ o 1 4 6 ] no j: $ ^xt'yjituymmjmnm^ 1 

c0l^£T1i. R&ilttl TXM 6 C . 
Pt. Pd, Rh. Ru. Ir. Os, Au. Ag. C 

r , n i cod *><r&*t <bhl U*t:l±2WXhn7im 
k. Mnfc£#tr£&£Jflir\ ffiB££<v&n*mmL 

r. issco»MaT'Eig©tt«3«oiS'fb^&ia^ 
l. 2m<nfmmz'7>)-mm5cr>mktimmii 
®imm3<miti)fabxmtttfoiz®z.h<7)x\ 
®fem^3<m.\ttimz.immz5-t h z k&< , 7 
y -stt* 5 *rafl2rffl£aj@Btt« 3 oHHtsnnj k £ 



[ 0 1 4 7 1 4*;, aa±fc, %.m.m 2 b . b^k 

&M3 b , INStt^mi 4 k . 7 y -SBttl 5 k . A-f 
T7JI 6 k LT«1# a 1 U BUt£« 

JItta 1 «MHW-4*ttT**W, ftiflgflfta 1 
*JBlfctSWeU roffi^Kk soffit 77./1 6 kcO 
ISHcffM$ ix&&mcr>mm**mzmiZ-£& Z b 

tcftHtfc«W£-f #>- s y y7*?mzrty ftzi 9 ? y 
--y?LXfrh%<n±.<nmZBm-h'£mtft!:^fz 

tf>. ®%iz$mtzzbtfT$i,, ttz. 

=5rSit^ k -th Z b iftVZ h . $ #, (c . fl>Tf5#JiOg| 
®2:-f $ y yf^mxrt-y 9\z&*)9 y -^y^-f 

mmts:b\ ? >)--yy-$hzb iznmtz^m-$:W£. 

tK^fflntzWkfim bthZb h o 
[0 148] SfeKifc, HrrlS/^T^S6c7)-gp&|^ 
* tT h 7 -y ^KTw{ciSV^»^>Dfl»6 A ^ k 

1 1 ti. c toiaa 6 a oTiztiLmt&mzy y -ssatJi 

5 HZ h y -y ^«TwfcffiS"f4*0 h 7 -y A$r^ 

Ht)Eh7-y^a5Ai7)figP5Dty^T7.li 
btmhZbti^Wzlt), V 7 <y ^ilTwSrffig i <p 
ST'# . sieii^Wc*tJt£^rt^^eyyN'/P7Ma^ 

-k* { t^l». 

[ 0 1 4 9 ] ttz, X 74 /I 5 1 K±iE<97. t'yA/U 

7m^me^t i ^iix t>ixz%mm&%^ v v b 

[0150] ^wm%\<r>mmm.<r>x^y>^vrm. 
m§m5mi-uzii\^x\±. ki&uM\z^ nwm 
nmA<m §*i6i±tk. g^aittje 3 k 7 y -^ttJi 
s^ix^f^wm.bhxmtztK zticzmm 

&bixi>^\ 

[0151] g7cJamiSfii^t5r^-r>^-XA(4. # 

4 k a^i^tt® 3 k 7 y -mm 5 b nftm 
x-i. tz&mmttx vy<mfm,i~i 1 1 <r>vt>& . 

Cu^k'*^=5:-5.fria^©tt»m/l4(c»L. ^eyfiS 
^a*^#=5:ffl^^kLT. CoI*>mtl 
i<0fcft. B^tt«3*rCoJ^«0TOT'ffML 

®Mmm 3 co^tt^«i4 noff^srisi 1 

CO 2 AgSlTStJ: 0 (C»^C o M 3 a T»jK"t S CI k 
* ? iftt^. tt, 7y-fiStt®5SrCo£Wc0NiF 
e^. CoNi^l CoFe^i, CoFeNi^ 
&3rk*«)*ffi"C»*Lfc*£i>. BSiltt@3cOit^k 

7 y -mm 5 co#®e^«ii4 oio»#*h 
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l<02^ca«T*-f J: 0 fc*HC oJI5 aX'&fcthZ 
[0152] [£20%ieBai] 08(4. **S*>»2 

^LKwmwmz'h*) . 0914. 08£*L*xey>K 

H««*Ffcii^T t . H l <c*j^.* tv^Tgflil 
a- Kfa?^ £ «KW 4 i * . 

[0153] R8}i*xm9tZ7FCtAVyrtfl>7Wfflll 

msm^a. mmm. w&asm. im/mnm, 
Rtfy v-mmtf-mt^Bfoztitz. v«4*> 

4. ttz. zwnzvyrtfr-fsmwmssMTtt . m 
i iz^tzvy^rmmmmmTt pmwc, %-&m 

Txmizt 9.79 HWMtoBMl*fl*fflS08tt« 

[0 1 54] 08£4t>'[l9£:fcl,>T. ft#K(4, mWL 
imtX^h. £tf>fflRK*>±fc:«\ A l iO z %Zfrt> 

wrm»m 200. tw^-^ f« 1 6 3 . t»* 

t77H 64. R5$®tt«l 109BJS$*U Sfcfc, 
iiffeE&EBttl 1 1 <OJitc(4 . m 1 ^ilSiKtt® 1 2 

4. mE»2tf5ffljaatt«i4<o±t:(i, ^li^ms 

1 5*«§fi. SfcfcWIKHBHHWll 5<0_tfc 
{4. 7y-«1Ml6##j£S*VCO«. ttE7';-tt 

ttJt 1 6(4, 119 (c^-r 4 a (c, Gasattti^n^n 

iOffilC) h7?7ffiTwbffltffi<?)h7»/?Ml 6A# 
fS(tA>^»SP 1 6 B t . -e^HflOcVFaSS l 6 C . 1 

6 c. 1 6c±(c(4, itrieAVrxsi 30. i3 0*< 

R»t£*l, HUi£AM 13 0, 13 OOJbfctt. « 
«JI13 1. 13 1jWB(£$*iT^&. 
[0155] ce5^tw^7*agHBKa» ; Ffcj3i^ 
(4. ±»«»10||(6»SRO^tyA;P7^WRfiKR« 
^fcPWKc. R&SttJll 1(4. Pt, Pd. I r. R 
h, Ru s I r. Os, Au. Ag. C r. Ni(7)H 
<r&tc<'ch lS^^(42SJ3Lh< 7 )7cSi:. Mnt^ 

0 . m%>*mmizi 93s 1 <o 

®%MWt 12.82 1 4 £ -Hvf *l-5£ 



[0156] mi em 1 ossaaitJi 1 2 *> 4 vm 2 <rm 

SKttll 4«, Witf, CoE NiFeM, Co 
NiFe^, CoFe£&&£^j£$;h/0>4. S 

mZjtfttltm&*BlMl3te, Ru, Rh. Ir, 
Cr, Re. CuW^ltt&SV^MSU:*)**? 

[0157] tz*>x\ msiz^-rm 1 <m%smm 1 

2&t/820H£i8ttll4(^$ftTV>4*E|1(4. * 

&9. l((lE^. : t-^yh(7)7c#$(4. mam: (m 
s ) tiss ( t > fcSjwtfctffasesiis. 
[0158] s8*sj:va9t^-mi<oH£aeffiii 

«:» . $ 2 <3H5a»tt« 1 4 nuvm 1 <7)@g«tt)i 

1 2(cJt^. WS^^-tybtf^KZ^XUZ. t 

tz.mi com^mitm 1 2 & 4 #m 2 cossatti 1 4 

. ^ 1 ^a^sttff 1 2 c7)§y¥ t p , #m 2 (7)ii 
giattii 4<7>)gj?t p 25 tow<ffM$iir^Tt4 

[0 1 59] mi^HSlSttill 2(4. 08^41/119 

(^1-4 a^. ia*Y^. -ttcbhmmwfrhmti 

1 3*/i-LT*tffirr*»2^HSgjaitJll 

HUte^ 1 c7)H^lSttl 1 2 t Rffi ( 7 x U 

[0 1 60] £lcO@£iSttai 2(4. £MEffiil 1 

wgfr^^ft. w$>*7--)v (mm) zm-z 
t izx 9 . frien 1 <D@£»ttJi 1 2 1 KKKtta 1 1 

t. witf. H8fc4t/ia9(^-f49(3. miemico 

W&M 1 4 OSBKkfi . % 1 ^El^©tt@ 1 2 cDI&ftfc R 
W«B ( 7 x U «B ) T«S*U . 
[0161] ^C7)4 3 ^XtVA/UT'S&SiamSmc 
i>V^(4. JElftBr&a-Sf^S^iilf, mi^H^iStt 

1 1 2 ois-ffcj: s 2 vmismm 1 4 comsrs^ lt 

^7-SfSM^*^T'(4. R5SHtt)il It IX. 7*n 

mx±z^$mnsm £%±$ 
ii-4±iEt7)^#£^fflt4 i t -c. Butem 1 cDmimft 

m 1 2 ai^SS 2 coagBM 1 4 ^ttfl:«!B£S»Wfc: i> 

Zfeixm-ozktfxzz. 

[0162] VlhcDX 3(c. ^(7)4 9^Ky^^[ 
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mwaffTU . m 1 comaattJB 1 2 1 m 2 com^ 

mm 1 4 k ^KJSJt*ajE=SrKHrt(cJRto6 c: k lz J 
ot> JljHSM*(Hex) £±#<T#. ftlOS 
£B»£J| 1 2 kff 2<®S£8ttfl 1 4<0S&fc£r. JfcWfc: 

fc«ft LftSWW ( 7 x y ««) ts-?: k **t- 

U>*>. iltf&AMR (fflBBHt*) £t#l>£k# 
[0 1 6 33 08*J«tlXH9^'f idle, Ig2^)@£ 

ttttff 1 4 *>±fcii, cu% rants tifcf H8tt»* 
si 5 zuzmBmtmwBi 5<n±xz 

a. 7 'JHWtfl 1 6jWBjft$*ro>*. «5te7 »;-» 
tt*16li, 08i3j:yT19fc:*c*-J:-?K. 2J*CJBi3c 

§nr & 0 . ns^NBttivu 1 5 (c*-r 
*ifeflF#i7<onicoirc»jssii'ro*. t^. t 

•5— *«0ai8tt. NiFe^>. $> 

^Nattsm® 1 5 t«w *Htc oitav 1 7 ^Mt 
sjiaa, cuizx y )m^ixtzm&m i mmm 1 5 
tn#m?<^m7tmmcomim±-c:z . a*;, am 

[0 1 64] ifc, /nMTXJI 1 3 0, 13 0a. 1*12 
K$BM£V1 lkRtttC. Pt, Pd, I r. Rh, R 
u, Os. Au, Ag, Cr. Ni, Ne, Ar, X 

TXm 1 3 0<W 7*«*<O0»£SaT . IMS 7 'J 

-m&mi 6<mmz. m^xm^nzm^titim 

[0 16 5] IW113 1, 13 Hi, Au, 
W. Cr. TaZZiZtmtf&tlZZtmtL^. 
[0166] 08i3«fcl>'H9(cfc{t-SXh-yvN-^7S^ 

fm^m+xa. mimwm 131. 1 3 1 »t, 7 y - 
atttsi 6. ^ttanwi 5. 2i^2«offlssae« 

tX09fc:*-t®*Y^|6itm#*^^ixSk, 7U- 
itill6«ll H^X 1 Xfofr^YMz^m 
U £Ok *0#{&ttgWI 1 5 k 7 y-atttl 1 6 k 

wifas, a^Mitt^ma 1 5 ia?2o®5£&ttJ! 1 4 

[ 0 1 6 7 ] k Z *>"efflE* VXlBKi. MiWi. % 

1 oiu@8M!ti 1 2 ttmfcmm 1 3 ^irapar^tt 
stfis . mesa 1 «o@seei4ji 1 2ttAMR£ffi£n-5- 
-t^r. measi^oa^aittff 1 2<i. AMRicp-f-ta 

S2c7)@€ffiffii 1 4 fcaiEStffflfcHJgt&fcrtxo. 

■fexafKi*'. SKoBsBBttHl 2fttf#»tt+ 
Sill 3£ffih.&zblt. >>^>hux («a£o^) 



nsw^KT-a. fi£*k aerHSKoAM r z t 

"Hgk&oT^S. 

[ 0. 1 6 8 ] £»W<0*tf w^TSSHKBtSUimis 

111 1 t^-r xvyjifrymmmkm? bmmmwm 
mumizx^wtt^zbtn'^h. ip*>. *^bjox 

tc R5$sitts 1 1. hi em&a&M 1 2 . ^bw** 
m 1 3 » s& 2 ^ussra 1 4 , 1 5 , 

7 y -eitjs 1 6 , >u rxm 1 3 0 tmvms txm 

Lfc<o*» , H&fBSB ftt h 7 •/ ^ ©Tw^rfij 

rxm 1 3 oizimmimmftzmiZitx . itriemi 

<7)E]5H&tt/1 1 2 fc i Vffie7 'J -figttS 1 6 OlS-fbSr 
RI--*l6lt:H£1-ik«fc, B«fHR?Saixii 1 l^S^ 
rxm 1 3 0^)3^M*ttffi^J; 

9i>*k-fi.. 

[0169] OUT\ h 5 -y ^STw^rrtKcirie/W T 
xm 1 3 0 OSiJmfrlt&ftJ; 0 < mteR5$lStt 

ni i<o#mmijimft£')i>>h2^m2<DM%£WM 
«rismi^Ms^j: , )iiSv^2coit!!aa 
isf«i t . mils 7 u -m&m 1 6 (wfrtBH 1 <m 

feWffl 12aXX/m2 <i0@SKttJB 1 4 OBfldSTlpJ k 

[0170]$ t?iz. mmzhfcmmism a 

5 D y/^k'tc i 0 s ImIEAW TXS 1 3 0 
*LTh7'y^«TwK^SV>||f)iaaJl 3 0A*»«f 
hbb Hz. ZCDW& 1 3 0 AWTtfiatt*W8E7 U 

311 6A£flM-T!>. o^f\ U7h^7Vyxh^<$ 
ffln.^=3rk'CJ: 0 . fiffByNM T7.S 1 3 0±t2. m 
IE7 'J -UttS 1 6 (c^aimffi^-^-x^^®! 13 1* 

[ 0 1 7 1 1 ceo j: 3 %xvy^/i>7mm®m$m=FT' 
*i, HTfK7 'j-8ttti 1 6 a. Mieii£$ttJf#fss$ 
<iTv^*nikR«ia^iBt (tt<a, wiea^Kk 

^1 6A*^a4.n7t«gPl 6B**tTV>6tf)T. £ 
f>8iS 1 6 B<0fitJ6 tX h 7 7 ^STw«: jE«tsSt5ft 

^WM-fW^z . 7 D -JittB 1 6 1 6 B to 
MllWBm 6 C±(cSH5fiS^'f T7.JI 1 3 0 
* { . KKSftffil 6 Bfc^l&C k*>'^< . ^!e^ft*» 

bn&mzmixmmztt ix ? u -jsita 1 6 
y h vxj±-x\,zmrt-hB%.<r>mitzx 

7SjS^im*^k^l». 

[0 172]^^, d £07. tWN'^SMfBKSaR^t: 

ijv^x i, . R5$mix« 1 1 fectt/^M rxm 1 3 o*\ 

Pt. Pd. Ir. Rh. Ru. Os. Au. Ag. C 
r. N'i. Ne. Ar. Xe. K rOd *>£>4*5:< k t 
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?£^ft6*yxm^£J:& y'^-yl^KJ; OSWilb 
Si&l>SfBHa5sA-y F&k'cOgg(cm^ft*;i§£<0 

) O^ISA^^v mtxf y ; ^7i!!SSIfi8 

I ZlMn^&X'Bmh Z b X\ 7'n y * y 

2fc J;tfH2<OS15aittJi 1 4^)il^(6l^ll^Sl^ 

[ o i 7 3 ] ifc s ±fB^h°y^^yaiSMfSM^ 
mmmz&^xi*. m>mmi m^wurx 

II 3 OK. Pt. Pd. Ir.Rh.Ru.Os.A 
u N Ag s Cr> N i . Ne, Ar s Xe, Kr<Od*> 
04-&< b 1 1 «*fctt2MJ2LLtf>7C*i: Mn t ££tf 

®x-%i<mm.mi 2^mitmm&i. 2m 
cmmmx-y >j -mm 1 6 coifrftfrfr mess 1 com 

ikMzm&m^z. i> £ t &< . y >j -sstti 1 6 to 
mtu mm 1 nm&mm 1 2 a j # & 2 coiusai* 

co 1 74] m&K_uz. &mmi 1. mi 
con^&isi 1 2 . #att4>iBui 1 3 . ?B2<ois5g©e 

JI14. #HSttS«*15. 7'J-tttll6,^r 
xm 1 3 0 ££$£1 LTilfis^W t . mieu if* 

sssjaa-f 6^T*&iOT. mimmmmfSL-thiz 

H!U b51E»$K t»NM T*l 13 0k e>HKJB« 
§;h.f>&lcOfiffi£*m«!fcft.£-ti:S £ k#&< . mil 

&Mc?>mmtf±mzmLKWr&<7)£ ? £. ±mzmtifc 

HB£ 4 * v 5 U y n- -y ? (c ± 0 9 V y? 
LXfrt>Z<?)±<?>mt:mf8.-th<£gtf%^tztb. ®%lz 

t"tSCi:**r#i. roiE#l<o£lffi£'r *y 

S U y y^-SLXJ i-yf tiZ J; 9 ? 'J --y^f S*3M*S: 
v *fc*> , ffttaffcfc J: * a y * 5 W^MftBa 

[0175] ZC>lZ£fz. W&U 77.1 1 3 0<0-g? 
LXhy-y ^mTwlz&^mcnm^ 1 3 0 A 
bbUz. £OB0» 1 3 0 AOTfcfiat*-* SIE 
7 U-JBEttl 1 6 fc h 5 y ?i|STwCcf§irtl>'1SC0 I- y 



y^mie Azmf&thnx*. m&u rxm 1 3 oco 

W-Mztft>r>%tfbh i$i£X* t , MEh57?«l 6A 

1 6 d r 1 3 0 *«a^> £ i 
[0176] m3(oxngmi mi on, *jmh*>» 

3^J6^®WXh-yn';P7-Mfim^^^«^l2W 
t=*Ufc«BflBEaT* 0 . 12 1 Hi. 01 0 fcjfiLJtX 
fyAVP7 J SjIIHS^^^iea«*k wM[S]ffifffl*^ 

tiX. A-b'r-f z?%b°<Oimm.RZtfiiirt-&i>coX' 

[ 0 1 7 7 ] «I<»5«OXt:y/^7*ffiBWWaESeB 
f-x y ^VnM r X**(c J: 0 . 7 'J -58ttfl«0BMtfriM 

■C m 1 07 'J -@M k IS 2 CO 7 U -H14SC0 2 ItC^- 
[0 178] III Ofci 1*121 lCfcK, flF#K(i. 

asK^u-cv^*. <r<os«Kfo±c{2. Ai 2 o 3 ^ir 

*^:Sr*T*ll6IMi2 0 0, T*B^-/WKJil 6 3. T 
SP^-vyTSl 64. R««Htl5 $^ 

(c. friaK^nttJi5 ico±tc{±. mico@^istt«5 
2 . jm&'Vnm 53.^2 toiasatt^ 5 4 . ims 
mw* 55.^1 co7 0 -mm 5 e . ^attt^ias 5 

9. S2«07U-«ttJ16 0jW8(=SWS<iTV^. if 
fEH2co7';-^tt®6 0(i:. Hi nc^-Tiat. tu 

t<Ji. mflSS^Ki^fiJcOM^) h77?iTwi 
H t®c0 h77?>860 A*»Jt4>fifcai« 1 6 B b . 
^cO^IM(OTaa56 0C, 60C^tL-CUS, Ml 
*2O7'JHaffiI6 0fD 3 Fffla56 0C. 6 0C±^ 
{±. mlE^MTXJ16 2. 6 2#Rft&fl. H&^T 
7.S 6 2 . 6 2 <0±tC(i, mnm 6 3. 63 

[0179] ^m^3^mmmm<7)x^yj<i)i-ym 
mmmsm?iz&^xi>. mm&mxtms i«. ±ie 
mtyA^TmKiatsa^kHatc, pt, pd, 

Ir, Rh, Ru. Os, Au, Ag, Cr. Ni, N 
e. Ar. Xe. K r <T>0 h<r>^t£< b i> 1 mttd$2 

na±.<7)7tmb. Mnb*-£tr&&frh%&i>?>x'h 
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y. mm^mmfczyminmjm&msi. m2co 
m%mm 5 4* ztintL-feco-xmzmcth t w 

[01801*1 OlUaKttJf 5 2Atf*2 09B99g«tt 
15 4tt, Coi, N i Fe^t, CoFe^f, J>|, 
^liCoNi F e£&%k'X'B&(.ZtlX\^. tiz. ft 
®ti4>fBll53(2. Ru. Rh, Ir.Cr.Re, C 
u <T> 0 *> 1 8* 6 Utt 2 «JJU:<0^-Cm $ tlX \ * 6 

[0181] £1 Offl£BHxJI5 2te. 5 1 

ttwj; 0, 1 OS^iSftl 5 2 2: K9fiBt£V 5 1 

u mm. mi oaxrmi lfess-rj:^ msM 

4. i»ieSl^ffl56KttB5 2<0»<fa&*, IKWftC: 
WS&tthb. #BMt+IM5 3*^UT«rtrt-*Jll2 
WHSKttS 5 4 Wl&tttt. * 1 <0Hj£BSttJl 5 2 
ftfc RTfftt® ( 7 x 'J #JB ) T'SSS ft* . 
[0182] »J«!B<0ge3itt* ftofcftfcitt, 

73B»KBS«TOi. R3IIS1xii5 1 1 LT. 7'o-y 
* y^fi«*«S< . Lfrt>m 1 alUSKttJB 5 2 i 

* JJEO*4t ffiffl-T § i t T'. MIE* 1 OH^filttl 
5 2at^»2^il^tt«5 4<058fbKJB*afcWfc:t,$ 

[ 0 1 8 3 ] 4fc . RBItimi 5 5(4. C u 

[0 1 84] iiiite£l<07yH&'fx«5 6te. H 
1 0 «t #0 1 1 J; o fc, 2 JlT'ffM$ixT J3 

tix^l. ^N8tt»®15 5t:«1-4fiBt:CoH5 7* 
Bf&t&W±. milZAMR&ttKX'Z&ttlsbTfo 
9 . * 2 &#fl£tt«ttV 5 5 t <08»* Huhf * fc*>T 

[0 1 85] MECo|R5 7cO±KMU NiFe^i 
58jWB*S<iT^*. $MC BUteN iFe^M5 
8±K«±. #»144«I5 9#ffM£*iT^I>. L 
T. «HSKBEtt+ISIIB5 9<0±t:{i. S§2cD7y-B*tt 
JB6 0jWB£5*iTHS. OTE»2*)7U-»tt*6 0 
(i, Co|^. N i Fe^t, CoFe^l ftS^iiC 
oNi FeSAfcifTjftSSirOi*. 
[0 18 6] £tz. jSl*>7y-«tt«5 6fcSB2*>7 
V-mEM6 0 k<7)miZft&f&ftWfc*ffl§5 9Ji. 
Ru, Rh. Ir. Cr. Re. Cu£Oo*>l8£>l>l , > 

[o 1 87] miminyy-mtzms 6<mfctm2 
coy y -m/m 6 o<7)?sfl:fc ii s tine* i ?>7 y -®e 



*S£S8#<RKKYffi5f1UH) fcJ^T, HlOfciV 
El 1 1 izijktX o EW^TffttSR (7x1) ttSI) 

[ 0 1 8 8 ] HI l 0 it/ll 1 1 [z^ktx f to7*S 
KW.tFitt. *2^7U-«ttl6 0O«WtF 2 J:0 

t^s<«*s/fcv^s. -eft. Huie*io7U-« 

ttfl5 6<OMs • tF,(i. 82«97'JHKttJI6 00 
Ms • tF 2 i"5t^S<»SS^Tfc'3, tUTXH 
6 2 a>4>BK*X 1 t B&ttfo&W TxmfttfS-l 
hfihk. Ms • tFi<r>±%\\&2<?>-7V-W&m(> 

i^bKnumzmt^ti. m&a2cr>7V-w!m 

6 0kCT>-£tm'&MR (RKKYfflS^ffl) lz£->X. 
Ms • tF 1 ^h§V«l«07»J-«ttfl5 6<O«-(fc 
li, m?pXl1imzMtt>ti&. 
[0189] H^Y*|6j*^^«#*m tT < * 
£ . WIS* 107 V -S814B 5 6 i* 2 C07 y -ffittd 
6 0«BHttt. 7xU«®Sr(St,^^, Itre^ffittff 
<^*»*WtTllHEr*. *LT. AMRt^-rS* 
l coy y -mttH 5 6 w^UiM £ . * 2 coH^ttd 
5 4i0HSfS-ft (Witf0*Y*i»itK*tt-rti(cafl:S 

[0190] tfz. 6 2ii, mmm 

W&M5 1 fc|5]«(C, Pt, Pd, Ir. Rh. Ru. 
Os. Au. Ag. Cr. Ni, Ne. Ar. Xe. K 
rCOot>CO'J>-%<ki> imttzlt2mULkC07tmt. M 

2. 6 312. Au. W. Cr. T a&iftcj: *)&f&Zil 

[0191] c\<7)mcoxv>><>\s7mmim%m?h. 
m i iz*?a f w nvu ywmmm&m? k mmucom 

Jftfrffitrl 0S?3t-r4 ZktfX'% 6. !0*>. *^hjox 
(C R5giSttii 5 i . m i cong^tti 5 2 . #fttt* 

ra«5 3. *2co@siStti5 4. ftmitmmm55. 

*lC07y-JHSJ15 6. ^ft*ra«5 9. *2<7)7 

y -warn e o . am txb 6 2 ^n^ati 

3c-t4^T'*)-S.|SlcOiS^EpjnLoo. ^l^l^Jfi 

siaaTayisi l . frfeR^Ett® 5 1 » w r ^ 
n 6 2 fcrx«w*tt«*$«4s *t . vneff 1 comm 
m&M 5 2 & j: ^'miem 2 «o 7 y 6 0 <oatf t£ 
H-*i*uciaj6^s £ &iz. nmsmwtn s 1 
Wiwai-tffibu 7xm6 2<o%8mjT\tm%£ 0 

[ 0 1 9 2 ] OUT', r 5 y ^^Tw^lcKrlE^M T 

xm6 2coimmi;&m%x *) i>±$ < mismasm 
5 1 co-smmn'm^ x 0 ^ o* 2 coa** ran l 
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mx'&nm i , h-tiess 2 <r>y y -»tt* 6 o tt^a* 1 

OHJt&ft/f 5 2 *$ «t 2 WH^KttB 5 4 WBfldST 

t o 1 9 3 ] s ffiwisn^newificfr^ 

LXhy ^fiTwfc3SV*'0IH»6 2 Aftftfi?** 
fcUc. iODa«62A«)TfcffiiW- *WE7U-«tt 
■ 60fch9v^«TwfcttSt*<l«b9v^«l6 0 

*a*if*c J: o , tuie^M rxi6 2±tc, *ti 6 3 

[ 0 1 9 4 ] Z<7>£ 3 4xtyy^^JtWit3lffT 
14, MfS7'J-S8ttJl6 0(i. flffiSQgaCMHWS 
JvCViftarflfcRHtWHffc: (i>L<(4. tHESKKk 

$6 0 A*^t^^lS56 0 B£WLT^ftf)T\ -I 
cO?fgP6 0 BOSKJCtT h 5 -y 7iigTw£jEiIl;:#ift 

ftit#-e#ft. :wKy^yma»ai 

^RiWSfc&te. 7y-tttt«6 0tf>3l»6 0BcO 

wo^ma* 6 0 c ±taai zti&u 7 xm 6 2 a*, 
meiiff 6 oBt»*£i:*ftat< . m^i^**^^ 

«B5^flfi«5fC*r LT 7 U HKffiB 6 0 Ogm^E -y. 
[0195]^, zcoxvy^tuy'WBfmm^z 

t, Pd, Ir s Rh. Ru, Os, Au, Ag. C 
r. Ni, Ne, Ar, Xe, K r<7)o h<T&ts:< b h 

i mt Mi 2mi±cr>7im t m n i a* 
ft. A-Kr^x^^irco^grtogsias^ 

^SrStfift-fe^mSftiift x'a O^FjWS 
m£?fc1-ftc:fc#T#ft. R3fi»tt*5 

i s ±t e<o^t«t s <r 1 1\ 7o 7 * y 7&g# 
2x £vm2<7)®imm 5 a m^to&mzmss. 

•fhZbifX'th. 

[ 0 1 9 6 ] ±IE<0A ty/^ysSBiSBEJIl3PF 
I6 2C, Pt. Pd. Rh. Ru, I r. Os. A 

u. Ag, Cr. n i<r>oh<r>'}?t£<'ch\nttz\i.2 

WarfOTLT. 1 Jta^SRWI-C* 1 Wfflja»tt« 5 2 
tfHBHfctffflfcfflJgU 2«Bc7)faM3T'§S2c97'J-8 



tt«6 Oco«ftfr|fti*fnE»l »Hg«ttlB5 2tJJ:V 
SB 2 <V®&mtm 5 4 OHWfcfirfo t £H-T ft*fa fctt*. 
I. m 1 *»8ttl 5 2 vmOifolzW&B** 
z.Z>Zb%<. ^lc07'J-8ttJ15 6Jock^2c7)7 
y -8ttJI 6 0 <^8ft*rtJ** 1 ^EKEStt/f 5 2&J: 

tx* 2 oBfttattti 5 4 *>»{fc3rfl fc 2aasf ft * mz® 

z.&zbtfX'£ . i^»ttfcffia^xtrwN>7S3WSffi 

1 0 1 97 ] ifc. R3S?SttJl5 1 . ^l<7)@SlS[ttB 

5 2 . ^HStt^fSil 5 3 , 2 C0@^mtt« 5 4. ^ 

tt^ma 5 5 . m 1 ^ 7 y 5 6 . im&*mm 

59, »2<07y-»tt«60. ^>fTAJI6 2SrJBa 

v$>icr)x\ mmfam&f8fr&£wn, mam*. 

bW&W T7.B6 2 bcomzBf$.ZtL&&M?)$ffl* 

?*?&x^*y9izi o ? i ;--y7*L-T*^^^±(7)ii 

ft. ^4>tc |!riE#B«aw$-f^y$yy^^xA 
•y flz&*)9 y --y^-rft^^v^ft. 
KctftuyyS^. ^fflc0^ H B H tt^antcJ:ft3^ 

^8*w«tK*rt*i««K:if. 7y--y^fft 

i t^HI-ft^fB^^ t*^«ife«t*Sfefc tft 
dk^'X'* ft. 

[0 198] ZdZ&ti. miSUTXme 2£0-^?^ 
I**UT h 5 ■y7i^Tw(:iJ£^^co|!!ia56 2 ASrffMf 
ftkktic. dc7)D!]g56 2A<7)TlCfiS^ftmle7y- 
Ett® 6 0 IZ h y -y 7 1ST wtcffl S-f 4 go h y 7 7 jf 

6 0 A^^figf-ftOf . mi5^M 7XM 6 2 WS»fc:tf 
^^ftSft&tt). fflBh y ;9m 6 OAOKa56 
0D£A'4 7XJl6 2^ft£fc#&V*fci6, h^'y7 

fc , am 77® 6 2 Sottas** i aw?** 

^cto , §<i tWfit ft ■- k ft . 

[0199] i^yxm^m^mi <wc ushi 

1 1 Kjjrf m 2 (Dmmmmn &vm3 crmmmmomm 
izn^x. *yxm$m%<?>imiz^xmmz.. m 

8 tJ il^H 9 Kyp-f 7 h'yyN';P7Sl«li8m*^T'<i:, 
^8tt»m® 1 5«0T»:*2OHSiattJI 1 4*«»JS 
$fLT^ft. Ztytg&lchiXli. m 1 OG9£t8tt]| 1 

2&tf*2c^)a8ttJii4*>dt>, aa*-^>Ko 

^f6]*^-ttft. 

[0200] 08t*-r i 3 BiFia§l2<0BlS81iJi 

1 4 wfi^^-^ y hji. at 1 cnmim&m 1 2«ss» 

7 h tcifc^T* # < . mfte® 2 <7)@^8ttil 1 4 
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ifii) fcftwo**. zvtzibmis&ivfflgmm 12 

{OBSt*-* y s t m 2 oHMiJ! l 4 cosas^ 
yh£££L£;btf££l£&fvE-;><yMi, 0^Y;fr 
(6]t5«*f6] (H^^rrsj) Kfiwcus. 

to2on m®<7)£?i,z, immmmi 5i±, %2 
m^mm 1 4 at/m 1 cr)<®m.&m 1 2 <7>±w^ 
f&ztir^z,. zntzib. ^zmt&m.'&.mmm 1 5* 

LTgtfiS-tyxmffii 1 2t;J;oT^)S$iil. 
-byxl^Wi, MS^ttSmi l 5 i 0 tTlir 
fcWt, 0^^"(6]CC[6]<J:d^. Hiiie-tyxmStl 1 
2co%t?1jftZ%mi~tLlii:\\ ZcoXolzttUf. IS 

1 <7>H5glK14« 1 2 i: 3g 2 OSLSglKteJl 1 4 k <?)^$m 

%*-*yh<7)liftt. mi*>*.mmRcDlifoktf 

[0 2 0 2] 08fcSrf flie-feyx^l 1 2 

y*«SE£SE-r£ t let -?-c^ft$*i6 -t yx«ss»# 

tt, McttLT£@9WIM$ftl>. MoT. #S8tt 

tmtufa) co*>x^%mm*mizti&ztiz% 

h£»9!rr*#fo£ffflJU *l<0BftaW!Mll2fc» 

2 congests! 1 4rat^ffl-f 4^ats^«» <rkk 
vffls^ffl) fries i vmmm&m 1 20 

[0 2 0 3] »fc, -fe^XtStelmASWfc. #13 0 

(oe ) s*w-by^«aa8#*%^t. iJtsepa* 

t§&ttO[IJ!|£&{i. 1 0 0 0 0 r P m:gj££ T , jS< & 

ioox;rc±#-rs. «t{f. -fe^ma 

Sr 1 0 mASLitto, Tsty ^tTORKSWIW) 
*?a£li. »2 0 0x:g«*-c , ±#L, S&fc-ty* 

€»S®#i300 (Oe) £<0.k3$:. 

y h t as 2 cr,mm.m i4tz& i&*rtx*»> 
m»mm t v&m x'hht.mi nmsmm 1 

2 osgft t » 2 oHSKIxJB 1 4 ODfflSfl; k fiOKPfr ttS 
[ 0 2 0 4 ] I28(C^S 1 ^HglStta 1 2<7) 

y h t m 2 <nm%mm 1 4 y 



*x 1 t RW*rftnc8S L » -fe y*SSia8#*<iftffitc 
J* LEE 0 Cftjft&IU i 3 fc-ffU* i W 
[ 0 2 0 5 ] 0 1 O&tf0 1 Hi, 7 UHKttJi 
*«tt*E B£tf- LTSS 1 <07 U -SMS! i ff 2^)7 

fcTMfc» 1 5 2at/S2c0SISmtt« 5 

4 * J ffM § tifiitfr&lz $> r> x (i , 12 8 tc^-f x t y 

[0206] IiLhO=k 3 C. ±a<^MOfcO«ffllfc: J:fi 
SSK^O^lS) , & 1 ^H^lSttilcOfi^,^-^ y h k 
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Machine Translation of JP 2000-348309 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] [0001] [The technical field to which invention belongs] 
This invention is the relation between the direction of fixed magnetization of a fixed magnetic 
layer, and the direction of the magnetization of a free magnetic layer influenced of an external 
magnetic field, and relates to the manufacture method of a spin bulb mold thin film magnetic 
cell that the magnetization direction of the thin film magnetic head and a free magnetic layer 
equipped with the spin bulb mold thin film magnetic cell which was excellent in thermal 
resistance especially, and this spin bulb mold thin film magnetic cell, and the magnetization 
direction of a fixed magnetic layer can make intersect perpendicularly easily, about the spin bulb 
mold thin film magnetic cell [0002] [Description of the Prior Art] There are the AMR 
(Anisotropic Magnetoresistive) arm head equipped with the element which shows a magneto- 
resistive effect, and a GMR (Giant Magnetoresistive) arm head equipped with the element which 
shows giant magneto-resistance in the magnetic head of a magneto-resistive effect mold. In the 
AMR arm head, it considers as the monolayer structure where the element which shows a 
magneto-resistive effect consists of the magnetic substance. On the other hand, the material 
whose element is plurality is made into the multilayer structure which comes to carry out a 
laminating in the GMR head. Although there are some classes of the structures which produce 
giant magneto-resistance, structure is comparatively simple and a spin bulb mold thin film 
magnetic cell is one of those have high resistance rate of change to a feeble external magnetic 
field. [0003] Drawing 12 and drawing 13 are the cross sections having shown the structure at 
the time of seeing an example of the conventional spin bulb mold thin film magnetic cell from 
an opposed face side with a record medium. The shield layer is formed in the upper and lower 
sides of the spin bulb mold thin film magnetic cell of these examples through the gap layer, and 
the GMR head for playback consists of said spin bulb mold thin film magnetic cell, a gap layer, 
and a shield layer. In addition, the laminating of the inductive head for record may be carried 
out on the GMR head for said playback. This GMR head is prepared in the trailing side edge 
section of a floatation type slider etc. with an inductive head, constitutes the thin film magnetic 
head, and detects the record magnetic field of magnetic-recording data medium, such as a hard 
disk. In addition, in drawing 12 and drawing 13 , the migration direction of magnetic-recording 
data medium is a graphic display Z direction, and the direction of the leakage magnetic field 
from magnetic-recording data medium is the direction of Y. [0004] An antiferromagnetism 
layer, a fixed magnetic layer, a nonmagnetic conductive layer, and the free magnetic layer of 
the spin bulb mold thin film magnetic cell shown in drawing 12 are the formed so-called bottom 
product type of single spin bulb mold thin film magnetic cells every much more. The spin bulb 
mold thin film magnetic cell shown in drawing 12 consists of hard bias layers (permanent 
magnet layer) 29 and 29 of the multilayer 33 which consisted of the substrate layer 31, the 
antiferromagnetism layer 22, the fixed magnetic layer 23, a nonmagnetic conductive layer 24, 
a free magnetic layer 25, and a protective layer 32 from the bottom, and the couple formed in 
the both sides of this multilayer 33, a hard bias layer 29, and electrode layers 28 and 28 of the 
couple formed on 29. In addition, the substrate layer 31 and the protective layer 32 are formed 
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by Ta film etc. Moreover, the width of recording track Tw is determined with the width-of-face 
size of the upper surface of a multilayer 9. [0005] general - said antiferromagnetism layer 22 - 
- a Fe-Mn alloy film and a nickel-Mn alloy film--- the fixed magnetic layer 23 and the free 
magnetic layer 25 - a nickel-Fe alloy film - a Co-Pt alloy film is used for the hard bias layers 
29 and 29, and Cr film and W film are used for the electrode layers 28 and 28 for Cu film by 
the nonmagnetic conductive layer 24. [0006] As shown in drawing 12 , magnetization of the 
fixed magnetic layer 23 is single-domain-ized by the exchange different good magnetic field with 
the antiferromagnetism layer 22 in the direction (the direction of a leakage magnetic field from 
a record medium: the height direction) of Y, and magnetization of the free magnetic layer 25 
is arranged with XI direction and an opposite direction in response to the effect of the bias 
magnetic field from said hard bias layers 29 and 29. That is, it is set up so that magnetization 
of the fixed magnetic layer 23 and magnetization of the free magnetic layer 25 may intersect 
perpendicularly. [0007] In this spin bulb mold thin film, detection current (sense current) is 
given to the fixed magnetic layer 23, the nonmagnetic conductive layer 24, and the free magnetic 
layer 25 from the hard bias layer 29 and the electrode layers 28 and 28 formed on 29. The 
transit direction of record media, such as a hard disk, is a Z direction. If the direction of a 
leakage magnetic field from a record medium is given in the direction of Y, magnetization of 
the free magnetic layer 25 will change from XI direction and an opposite direction towards the 
direction of Y. By the relation between fluctuation of the magnetization direction within this free 
magnetic layer 25, and the fixed magnetization direction of the fixed magnetic layer 23, electric 
resistance changes (this is called magneto-resistive effect), and the leakage magnetic field from 
a record medium is detected by the voltage change based on this electric resistance value change. 
[0008] Moreover, an antiferromagnetism layer, a fixed magnetic layer, a nonmagnetic 
conductive layer, and the free magnetic layer of the spin bulb mold thin film magnetic cell 
shown in drawing 13 are the formed so-called bottom product type of single spin bulb mold thin 
film magnetic cells every much more. [0009] In drawing 13 , Sign K shows the substrate. The 
antiferromagnetism layer 22 is formed on this substrate K. Furthermore, the fixed magnetic layer 
23 is formed on said antiferromagnetism layer 22, the nonmagnetic conductive layer 24 is 
formed on this fixed magnetic layer 23, and the free magnetic layer 25 is further formed on said 
nonmagnetic conductive layer 24. Moreover, on said free magnetic layer 25, the bias layers 26 
and 26 open the same gap as the width of recording track Tw, and are prepared, and conductive 
layers 28 and 28 are formed on said bias layers 26 and 26. [0010] Said fixed magnetic layer 
23 is formed with for example, Co film, the NiFe alloy, the CoNiFe alloy, the CoFe alloy, etc. 
Moreover, said antiferromagnetism layer 22 is formed of NiMn. Said bias layers 26 and 26 are 
formed with antiferromagnetism materials, such as a FeMn alloy of the irregular crystal 
structure, by the face-centered cubic. [0011] The fixed magnetic layer 23 shown in drawing 13 
is magnetized by the exchange anisotropy field by the switched connection generated in an 
interface with said antiferromagnetism layer 22. And the magnetization direction of said fixed 
magnetic layer 23 is being fixed in the direction of graphic display Y, i.e., the direction which 
separates from a record medium, (the height direction). [0012] Moreover, said free magnetic 
layer 25 is magnetized and single-domain-ized by the exchange anisotropy field of said bias layer 
26. And the magnetization direction of said free magnetic layer 25 is arranged in the direction 
which intersects graphic display XI direction and an opposite direction, i.e., the magnetization 
direction of the fixed magnetic layer 23. When said free magnetic layer 23 is single-domain-ized 
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by the exchange anisotropy field of said bias layer 26, generating of a Barkhausen noise is 
prevented. [0013] In this spin bulb mold thin film magnetic cell, if the stationary current is 
given to the free magnetic layer 25, the nonmagnetic conductive layer 24, and the fixed magnetic 
layer 23 from a conductive layer 28 and the leakage magnetic field from magnetic-recording data 
medium it runs to a Z direction is given along the direction of graphic display Y, the 
magnetization direction of the free magnetic layer 25 will be changed towards the direction of 
Y from graphic display XI direction and an opposite direction. Electric resistance changes by 
the relation between fluctuation of the magnetization direction within this free magnetic layer 
25, and the magnetization direction of the fixed magnetic layer 23, and the leakage magnetic 
field from magnetic-recording data medium is detected by the voltage change based on this 
resistance change. [0014] A spin bulb mold thin film magnetic cell like drawing 13 By forming 
each class from the antiferromagnetism layer 22 to the free magnetic layer 25, and heat-treating 
all over a magnetic field, as shown in drawing 14 (annealing) An exchange anisotropy field is 
generated in the interface of the fixed magnetic layer 23 and the antiferromagnetism layer 22, 
and after fixing in the direction of graphic display Y, as the magnetization direction of the fixed 
magnetic layer 23 is shown in drawing 15 , the lift-off resist 351 which is mostly equivalent to 
the width of recording track is formed. Subsequently, as shown in drawing 16 , after forming 
the bias layer 26 and a conductive layer 28 in the front face of the free magnetic layer 25 which 
is not covered with the lift-off resist 351 and removing said lift-off resist 351, the spin bulb 
mold thin film magnetic cell shown in drawing 13 is manufactured by arranging the 
magnetization direction of the free magnetic layer 25 crosswise [ truck ]. [0015] [Problem(s) 
to be Solved by the Invention] However, the following problems occur in the conventional spin 
bulb mold thin film magnetic cell shown in drawing 12 . magnetization of the fixed magnetic 
layer 23 was mentioned above ~ as — the direction of graphic display Y - a single domain — 
are-izing, and although fixed, the hard bias layers 29 and 29 magnetized by XI direction and 
the opposite direction are formed in the both sides of said fixed magnetic layer 23. Therefore, 
especially, magnetization of the both sides of the fixed magnetic layer 23 is influenced of the 
bias magnetic field from said hard bias layers 29 and 29, and is no longer fixed in the direction 
of graphic display Y. [0016] That is, in response to magnetization of said hard bias layer 29, 
29 XI directions, and an opposite direction, magnetization of the free magnetic layer 25 single- 
domain-ized by XI direction and the opposite direction and especially magnetization of the fixed 
magnetic layer 23 are not in orthogonality relation near the side edge section of a multilayer 33. 
The reason for making magnetization of the free magnetic layer 25 and magnetization of the 
fixed magnetic layer 23 into orthogonality relation is because also as for a small external 
magnetic field magnetization of the free magnetic layer 25 can be changed easily, can change 
electric resistance a lot and can raise playback sensitivity. Furthermore, when it is in said 
orthogonality relation, it is because it becomes possible to acquire the output wave which has 
good symmetric property. [0017] And among the free magnetic layers 25, since it is influenced 
of the strong magnetization from the hard bias layers 29 and 29, it is easy to be fixed, to the 
external magnetic field, magnetization cannot be changed easily, the magnetization in near [ the 
] the side edge section has become, and as shown in drawing 12 , the insensible field where 
playback sensitivity is bad is formed near the side edge section of a multilayer 33. [0018] 
Among multilayers 33, the field for a center section except an insensible field contributes to 
playback of a record medium substantially, it is the sensitivity field which demonstrates a 
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magneto-resistive effect, the width of face of this sensitivity field is short by the width-of-face 
size of an insensible field rather than the width of recording track Tw set up at the time of 
formation of a multilayer 33, and it is difficult to demarcate the width of recording track Tw 
exact for dispersion in an insensible field. Therefore, there is a problem that narrow the width 
of recording track Tw and high-recording-density— ization-corresponding becomes difficult. 
[0019] Moreover, the spin bulb mold thin film magnetic cell shown in drawing 13 arranges the 
magnetization direction of the free magnetic layer 25 in the direction which crosses to the 
magnetization direction of the fixed magnetic layer 23 with the exchange bias method using the 
bias layer 26 which consists of an antiferromagnetism material. Since said exchange bias method 
has an insensible field, control of the effective width of recording track Tw is a method suitable 
for the spin bulb mold thin film magnetic cell corresponding to the high density record with the 
narrow width of recording track Tw as compared with a difficult hard bias method. [0020] 
However, in the spin bulb mold thin film magnetic cell shown in drawing 13 , since the 
antiferromagnetism layer 22 was formed with the nickel-Mn alloy, the problem was in corrosion 
resistance. Moreover, in the spin bulb mold thin film magnetic cell which used the nickel-Mn 
alloy or the Fe-Mn alloy for the antiferromagnetism layer 22, a weak alkaline solution, an 
emulsifier, etc. containing the Tripoli sodium phosphate exposed by the manufacturing process 
of the thin film magnetic head corrode, and there is a problem of an exchange anisotropy field 
becoming small. [0021] Moreover, by forming the antiferromagnetism layer 22 with the nickel- 
Mn alloy, the antiferromagnetism material used for the bias layers 26 and 26 had constraint, 
consequently there was inconvenience that the thermal resistance of the bias layers 26 and 26 
and corrosion resistance were bad. namely, in order to form the heat-resistant high bias layers 
26 and 26 By heat-treating all over a magnetic field in the direction which intersects the interface 
of the antiferromagnetism layer 22 which consists of a nickel-Mn alloy, and the fixed magnetic 
layer 23 to the exchange anisotropy field which acts in the direction of graphic display Y 
Antiferromagnetism materials, such as a nickel-Mn alloy which can generate an exchange 
anisotropy field in XI direction and an opposite direction, must be chosen as the interface of the 
bias layers 26 and 26 and the free magnetic layer 25. [0022] However, when heat-treating all 
over said magnetic field, the magnetization direction of an inclination and the fixed magnetic 
layer 23 and the magnetization direction of the free magnetic layer 25 were [ the exchange 
anisotropy field which acts on the interface of the antiferromagnetism layer 22 and the fixed 
magnetic layer 23 ] un-intersecting perpendicularly from Y in XI direction and the opposite 
direction, and there was a problem from which the symmetric property of an output signal wave 
is no longer acquired. So, heat-treatment among a magnetic field was not needed for the bias 
layers 26 and 26, but the antiferromagnetism material which generates an exchange anisotropy 
field immediately after membrane formation all over a magnetic field needed to be chosen as 
them. Generally of such a reason, the bias layers 26 and 26 are formed with the FeMn alloy 
which has the irregular crystal structure by the face-centered cubic. [0023] However, when a 
magnetic recording medium etc. was equipped, according to generating of the Joule's heat 
generated according to the temperature rise or detection current in equipment, since the 
temperature of the element section served as an elevated temperature, the exchange anisotropy 
field fell, it became difficult to single-domain-ize the free magnetic layer 25, and there was a 
problem which generates a Barkhausen noise as a result. Moreover, a Fe-Mn alloy has the 
problem that corrosion resistance is bad more than a nickel-Mn alloy, and a weak alkaline 
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solution, an emulsifier, etc. containing the Tripoli sodium phosphate exposed by the 
manufacturing process of the thin film magnetic head corrode, corrosion advances in a magnetic 
recording medium there is not only a problem of an exchange anisotropy field becoming small, 
but, and it is inferior to endurance. [0024] Moreover, the manufacture method of the 
conventional spin bulb mold thin film magnetic cell shown in drawing 14 - drawing 16 is the 
process which forms the lift-off resist 351 shown in drawing 15 , and after it cleans the front 
face where the front face of the maximum upper layer formed between said substrates and said 
bias layers touched atmospheric air, and touched atmospheric air by ion milling or the reverse 
spatter with rare gas, such as Ar, it needs to form the layer on it. For this reason, there is a 
problem on which a manufacturing process increases. Furthermore, since it is necessary to clean 
the front face of said maximum upper layer by ion milling or the reverse spatter, the 
inconvenience resulting from cleaning will produce the contamination by the reattachment object, 
the adverse effect to generating of the exchange anisotropy field by turbulence of a surface 
crystallized state, etc. [0025] Moreover, by the manufacture method of the conventional spin 
bulb mold thin film magnetic cell mentioned above, since the width of recording track Tw was 
demarcated in the bias layers 26 and 26 and the electrode layers 28 and 28 of both sides of the 
lift-off resist 351, there was a problem in which the width of recording track Tw differs by 
dispersion in the size of the end face section of the lift-off resist 351. [0026] This invention 
makes it the technical problem to offer the spin bulb mold thin film magnetic cell to which the 
bias layer arranged on the flat part of the both sides of the slot of a free magnetic layer cannot 
remain in said slot, can demarcate the width of recording track with a sufficient precision, and 
can respond to high recording density-ization, when it is made in order to solve the above- 
mentioned technical problem, and manufacturing a spin bulb mold thin film magnetic cell. 
Moreover, it is making to offer the spin bulb mold thin film magnetic cell excellent in thermal 
resistance into the technical problem by improving the construction material of an 
antiferromagnetism layer or a bias layer. Moreover, it is making into the technical problem to 
offer the structure and the manufacture method of said spin bulb mold thin film magnetic cell 
which can make the magnetization direction of a free magnetic layer, and the magnetization 
direction of a fixed magnetic layer intersect perpendicularly easily. It has said spin bulb mold 
thin film magnetic cell, excels in endurance and thermal resistance further again, and is making 
into the technical problem to offer the thin film magnetic head from which sufficient exchange 
anisotropy field is obtained. [0027] [Means for Solving the Problem] In order to attain the 
above-mentioned object, this invention adopted the following configurations. A fixed magnetic 
layer to which a spin bulb mold thin film magnetic cell of this invention is formed in in contact 
with an antiferromagnetism layer and said antiferromagnetism layer, and the magnetization 
direction is fixed by exchange anisotropy field with said antiferromagnetism layer, A free 
magnetic layer formed through a nonmagnetic conductive layer on said fixed magnetic layer, A 
bias layer which arranges the magnetization direction of said free magnetic layer in the direction 
which crosses to the magnetization direction of said fixed magnetic layer, It is the spin bulb 
mold thin film magnetic cell which has a conductive layer which gives detection current to said 
free magnetic layer. Said free magnetic layer It has a direction where said fixed magnetic layer 
is arranged, a slot where a truck slot of width of face equivalent to the width of recording track 
was established in a field of an opposite hand, and a flat part of the both sides, and said bias 
layer is characterized by having been arranged on both flat parts of said free magnetic layer. 
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[0028] In such a spin bulb mold thin film magnetic cell, since said free magnetic layer has a 
direction where said fixed magnetic layer is arranged, and a slot where a truck slot of width of 
face equivalent to the width of recording track was established in a field of an opposite hand, 
it can decide the width of recording track to be accuracy according to width of face of said slot. 
Moreover, when manufacturing this spin bulb mold thin film magnetic cell, a spin bulb mold 
thin film magnetic cell which was excellent in sensitivity which a bias layer arranged on a flat 
part of both sides of a slot of a free magnetic layer does not remain in said slot, and the 
magnetic moment of a free magnetic layer rotates smoothly to a feeble leakage magnetic field 
from magnetic-recording data medium can be offered. [0029] Moreover, as for said 
antiferromagnetism layer and said bias layer, it is desirable to consist of an alloy containing at 
least one sort or two sorts or more of elements of Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, nickel, 
Ne, Ar, Xe, and the Kr(s) and Mn. It becomes possible [ such a spin bulb mold thin film 
magnetic cell ] to offer a spin bulb mold thin film magnetic cell which became good [ the 
temperature characteristic of an exchange anisotropy field ], and was excellent in thermal 
resistance, since an antiferromagnetism layer and a bias layer consist of the above-mentioned 
alloy. Moreover, endurance at the time of preparing for a hard disk drive unit from which an 
element serves as an elevated temperature with the Joule's heat by sense current which flows 
environmental temperature and an element in equipments, such as a hard disk, is good, and 
fluctuation of an exchange anisotropy field (switched connection magnetic field) by temperature 
change can obtain few outstanding spin bulb mold thin film magnetic cells. Since blocking 
temperature will be able to become high and an antiferromagnetism layer can be made to 
generate a big exchange anisotropy field by forming an antiferromagnetism layer with the above- 
mentioned alloy further again, the magnetization direction of a fixed magnetic layer is firmly 
fixable. [0030] Moreover, in the above-mentioned spin bulb mold thin film magnetic cell, it is 
good also as what is characterized by considering as a ferrimagnetism condition that sense of 
magnetization differs 180 degrees in the ferromagnetic layers by which at least one side of said 
fixed magnetic layer and said free magnetic layer was divided and divided by two through a 
nonmagnetic interlayer. [0031] When it considers as a spin bulb mold thin film magnetic cell 
by which a fixed magnetic layer was divided by two through the nonmagnetic middle class at 
least, among fixed magnetic layers divided by two, one side bears a role which fixes a fixed 
magnetic layer of another side in the proper direction, and becomes possible [ maintaining a 
condition of a fixed magnetic layer at the condition of having been stabilized dramatically ]. On 
the other hand, when a free magnetic layer is divided by two through the nonmagnetic middle 
class and considers as a spin bulb mold thin film magnetic cell at least, a switched connection 
magnetic field occurs among the free magnetic layers divided by two, and it considers as a 
ferrimagnetism condition, and can be reversed with sufficient sensitivity to an external magnetic 
field. [0032] Moreover, as for said antiferromagnetism layer, in the above-mentioned spin bulb 
mold thin film magnetic cell, it is desirable that it is the alloy which consists of the following 
empirical formula. XmMnlOO-m, however X are at least one or more sorts of elements of Pt, 
Pd, Rh, Ru, Ir, and the Os(es), and m which shows a presentation ratio is m< =48 atom 
%< =60 atom %. [0033] Moreover, as for said antiferromagnetism layer, it is desirable that 
it is the alloy which consists of the following empirical formula. 

XmMnlOO-m, however X are at least one or more sorts of elements of Pt, Pd, Rh, Ru, Ir, and 
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the Os(es), and m which shows a presentation ratio is m < =48 atom % < = 58 atom %. [0034] 
Furthermore, as for said bias layer, in the above-mentioned spin bulb mold thin film magnetic 
cell, it is desirable that it is the alloy which consists of the following empirical formula. 
XmMnlOO-m, however X are at least one or more sorts of elements of Pt, Pd, Rh, Ru, Ir, and 
the Os(es), and m which shows a presentation ratio is m < = 52 atom % < =60 atom %. [0035] 
Moreover, in the above-mentioned spin bulb mold thin film magnetic cell, said 
antiferromagnetism layer may be an alloy which consists of the following empirical formula. 
PtmMnlOO-m-nZn, however Z are at least one sort or two sorts or more of elements of Pd, Rh, 
Ru, Ir, and the Os(es), and m and n which show a presentation ratio are 48 atom 
% < =m + n< =60 atom % and n< =0.2 atom % < =40 atom %. More desirable presentation 
ratios are 48 atom %< =m + n< =58 atom % and n< = 0.2 atom %< =40 atom %. [0036] 
In the above-mentioned spin bulb mold thin film magnetic cell, said bias layer may be an alloy 
which consists of the following empirical formula further again. PtmMnlOO-m-nZn, however 
Z are at least one sort or two sorts or more of elements of Pd, Rh, Ru, Ir, and the Os(es), and 
m and n which show a presentation ratio are 52 atom % < =m + n< =60 atom % and n < =0.2 
atom %< =40 atom %. [0037] Moreover, in the above-mentioned spin bulb mold thin film 
magnetic cell, said antiferromagnetism layer may be an alloy which consists of the following 
empirical formula. PtqMnlOO-q-jLj, however L are at least one sort or two sorts or more of 
elements of Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), and q and j which show a 
presentation ratio are 48 atom % < = q+ j< =60 atom % and j < =0.2 atom % < = 10 atom %. 
q and j which show a presentation ratio more preferably are 48 atom % < =q+j< =58 atom % 
and j < =0.2 atom % < = 10 atom %. [0038] Moreover, in the above-mentioned spin bulb mold 
thin film magnetic cell, said bias layer may be an alloy which consists of the following empirical 
formula. PtqMnlOO-q-jLj, however L are at least one sort or two sorts or more of elements of 
Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), and q and j which show a presentation ratio are 
52 atom % < = q + j < = 60 atom % and j < = 0.2 atom % < = 10 atom %. [0039] When making 
the same especially a presentation of an alloy which constitutes an antiferromagnetism layer and 
a bias layer in the above-mentioned spin bulb mold thin film magnetic cell, combination of ** 
of a degree - ** is desirable. ** That is, it is desirable that it is the case where a presentation 
ratio of an alloy which constitutes an antiferromagnetism layer and a bias layer is the following. 
XmMnlOO-m, however X are at least one or more sorts of elements of Pt, Pd, Ir, Rh, Ru, and 
the Os(es), and m which shows a presentation ratio is m< = 52 atom %< =58 atom %. 
Moreover, it is more desirable that m which shows a presentation ratio of the above-mentioned 
antiferromagnetism layer and a bias layer is m < = 52 atom % < =56.5 atom %. [0040] ** It 
is desirable that it is the case where a presentation ratio of an alloy which constitutes an 
antiferromagnetism layer and a bias layer is the following again. PtqMnlOO-q-jLj, however L 
are at least one sort or two sorts or more of elements of Au, Ag, Cr, nickel, Ne, Ar, Xe, and 
the Kr(s), and q and j which show a presentation ratio are 52 atom %< =q+j < =58 atom % 
and j< =0.2 atom %< =10 atom %. Moreover, it is more desirable that q which shows a 
presentation ratio of the above-mentioned antiferromagnetism layer and a bias layer, and j are 
52 atom %< =q+j < =56.5 atom % and j < =0.2 atom %< =10 atom %. [0041] ** It is 
desirable that it is the case where a presentation ratio of an alloy which constitutes an 
antiferromagnetism layer and a bias layer is the following again. PtmMnlOO-m-nZn, however 
Z are at least one sort or two sorts or more of elements of Pd, Rh, Ru, Ir, and the Os(es), and 
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m and n which show a presentation ratio are 52 atom % < = m + n< =58 atom % and n < =0.2 
atom % < =40 atom %. Moreover, it is desirable that m which shows a presentation ratio of the 
above-mentioned antiferromagnetism layer and a bias layer, and n are 52 atom 
%< =m + n< =56.5 atom % and n< =0.2 atom %< =40 atom %. [0042] Moreover, when 
making presentations of an alloy which constitutes an antiferromagnetism layer and a bias layer 
differ, combination of ** of a degree - ** is desirable. A bias layer is expressed with empirical 
formula XmMnlOO-m. ** Namely, X While it is at least one or more sorts of elements of Pt, 
Pd, Ir, Rh, Ru, and the Os(es) and m which shows a presentation ratio is the alloy of 52 atom 
% < = m < =60 atom % It is desirable that an antiferromagnetism layer is expressed with 
empirical formula XmMnlOO-m, X is at least one or more sorts of elements of Pt, Pd, Ir, Rh, 
Ru, and the Os(es), and m which shows a presentation ratio is the alloy of 48 atom 
% < =m < =58 atom %. Moreover, it is more desirable that m which shows a presentation ratio 
of an antiferromagnetism layer is m< =m< =52 atom %< =55.2 atom % or 56.5 atom 
% < =60 atom %. [0043] ** A bias layer is expressed with empirical formula PtqMnlOO-q-jLj 
again. L is at least one sort or two sorts or more of elements of Au, Ag, Cr, nickel, Ne, Ar, 
Xe, and the Kr(s). While being the alloy of 52 atom % < = q+j < =60 atom % and 0.2 atom 
%< =j < = 10 atom %, q and j which show a presentation ratio An antiferromagnetism layer 
is expressed with empirical formula PtqMnlOO-q-jLj. L It is desirable that it is at least one sort 
or two sorts or more of elements of Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), and q which 
shows a presentation ratio, and j are the alloys of 48 atom % < =q+j < =58 atom % and 0.2 
atom % < = j < =10 atom %. Moreover, it is more desirable that q which shows a presentation 
ratio of an antiferromagnetism layer, and j are 52 atom % < =q+j < =55.2 atom %, j < =0.2 
atom % < = 10 atom % or 56.5 atom % < =q+j < =60 atom %, and j < =0.2 atom % < = 10 
atom %. [0044] ** A bias layer is expressed with empirical formula PtmMnlOO-m-nZn again. 
While Z is at least one sort or two sorts or more of elements of Pd, Ir, Rh, Ru, and the Os(es) 
and m and n which show a presentation ratio are the alloy of 52 atom % < = m + n< =60 atom 
% and 0.2 atom %< =n< =40 atom % An antiferromagnetism layer is expressed with 
empirical formula PtmMnlOO-m-nZn. Z It is desirable that it is at least one sort or two sorts or 
more of elements of Pd, Ir, Rh, Ru, and the Os(es), and m which shows a presentation ratio, 
and n are the alloys of 48 atom %<=m + n<=58 atom % and 0.2 atom % < = n < =40 atom 
%. Moreover, it is more desirable that m which shows a presentation ratio of an 
antiferromagnetism layer, and n are 52 atom %< = m + n< =55.2 atom %, n< = 0.2 atom 
%< =40 atom % or 56.5 atom %< =m + n< =60 atom %, and n< =0.2 atom %< =40 atom 
%. [0045] On a substrate said technical problem Furthermore, an antiferromagnetism layer, a 
fixed magnetic layer, and a nonmagnetic conductive layer, A process which carries out the 
laminating of a free magnetic layer and the bias layer one by one, and forms a layered product, 
Impressing the 1st magnetic field which is the direction which intersects perpendicularly with 
the truck cross direction to said layered product While heat-treating at the 1st heat treatment 
temperature, making said antiferromagnetism layer and a bias layer generate an exchange 
anisotropy field and fixing magnetization of said fixed magnetic layer and said free magnetic 
layer in the same direction A process which makes size an exchange anisotropy field of said 
antiferromagnetism layer rather than an exchange anisotropy field of said bias layer, Impressing 
the 2nd larger magnetic field smaller than an exchange anisotropy field of said 
antiferromagnetism layer than an exchange anisotropy field of said bias layer crosswise [ truck 
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] A process which heat-treats at the 2nd heat treatment temperature higher than said 1st heat 
treatment temperature, and gives a bias magnetic field of a direction which intersects the 
magnetization direction of said fixed magnetic layer at said free magnetic layer, While removing 
said a part of bias layer and forming a crevice of width of face near the width of recording track 
It is solvable by the manufacture method of a spin bulb mold thin film magnetic cell 
characterized by having a process which forms a truck slot of width of face equivalent to the 
width of recording track in said free magnetic layer located under this crevice, and a process 
which forms a conductive layer for giving detection current on said bias layer. [0046] In a 
manufacture method of the above-mentioned spin bulb mold thin film magnetic cell, it is 
desirable to use an alloy which contains at least one sort or two sorts or more of elements of Pt, 
Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s) and Mn in said 
antiferromagnetism layer and said bias layer. Moreover, as for said 1st heat treatment 
temperature, in a manufacture method of the above-mentioned spin bulb mold thin film magnetic 
cell, it is desirable that it is the range of 220 degrees C - 240 degrees C. a manufacture method 
of the above-mentioned spin bulb mold thin film magnetic cell further again — setting — said 2nd 
heat treatment - as for temperature, it is desirable that it is the range of 250 degrees C - 270 
degrees C. [0047] Drawing 17 is the graph which showed relation of a heat treatment 
temperature of an antiferromagnetism layer and an exchange anisotropy field in a bottom product 
mold spin bulb mold thin film magnetic cell and a top mold spin bulb mold thin film magnetic 
cell. It was already discovered at 200 degrees C, and an exchange anisotropy field of an 
antiferromagnetism layer (** mark) of a bottom product mold spin bulb mold thin film magnetic 
cell with a near (or an antiferromagnetism layer has been arranged under a fixed magnetic layer) 
distance of an antiferromagnetism layer and a substrate is over 600 (Oe) near 240 degree C so 
that clearly from drawing 17 . On the other hand, it was discovered near 240 degree C, and an 
exchange anisotropy field of an antiferromagnetism layer ( < > mark) of a top mold spin bulb 
mold thin film magnetic cell with a distance of an antiferromagnetism layer and a substrate 
further (or an antiferromagnetism layer has been arranged on a fixed magnetic layer) than a 
bottom product mold spin bulb mold thin film magnetic cell is over 600 (Oe) at last in near 
about 260 degree C. [0048] Thus, distance of an antiferromagnetism layer and a substrate is 
near (). Or an antiferromagnetism layer of a bottom product mold spin bulb mold thin film 
magnetic cell by which an antiferromagnetism layer has been arranged under a fixed magnetic 
layer As compared with a top mold spin bulb mold thin film magnetic cell with a distance of an 
antiferromagnetism layer and a substrate further (or an antiferromagnetism layer has been 
arranged on a fixed magnetic layer) than a bottom product mold spin bulb mold thin film 
magnetic cell, it turns out that a high exchange anisotropy field is obtained at a comparatively 
low heat treatment temperature. [0049] A spin bulb mold thin film magnetic cell of this 
invention is a bottom product mold spin bulb mold thin film magnetic cell with a near distance 
of an antiferromagnetism layer and a substrate, and a bias layer formed of construction material 
used for said antiferromagnetism layer and same construction material is arranged in a location 
more distant than an antiferromagnetism layer from a substrate. Moreover, as for a bottom 
product mold spin bulb mold thin film magnetic cell with a near distance of an 
antiferromagnetism layer and a substrate, an antiferromagnetism layer is arranged under a fixed 
magnetic layer, and, as for a top mold spin bulb mold thin film magnetic cell with a distance 
of an antiferromagnetism layer and a substrate further than a bottom product mold spin bulb 
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mold thin film magnetic cell, an antiferromagnetism layer is arranged on a fixed magnetic layer. 
[0050] Therefore, in a manufacture method of a spin bulb mold thin film magnetic cell of this 
invention, when the aforementioned layered product is heat-treated at the 1st heat treatment 
temperature (220-240 degrees C), impressing the 1st magnetic field, an exchange anisotropy field 
arises in an antiferromagnetism layer and a bias layer, and the magnetization direction of a fixed 
magnetic layer and a free magnetic layer is fixed in the same direction. Moreover, an exchange 
anisotropy field of an antiferromagnetism layer becomes more than 600 (Oe), an exchange 
anisotropy field of a bias layer becomes below 100 (Oe), and an exchange anisotropy field of 
an antiferromagnetism layer becomes large. Next, if the aforementioned layered product is heat- 
treated at the 2nd heat treatment temperature (250-270 degrees C) , impressing the 2nd magnetic 
field of a direction which intersects perpendicularly with the 1st magnetic field, an exchange 
anisotropy field of a bias layer will become more than 600 (Oe) , and will become larger than 
an exchange anisotropy field of a bias layer generated in previous heat treatment. Therefore, the 
magnetization direction of a free magnetic layer turns into a direction which crosses to the 1st 
magnetic field. [0051] If it is made smaller than an exchange anisotropy field of an 
antiferromagnetism layer which generated the 2nd magnetic field in previous heat treatment at 
this time, even if the 2nd magnetic field is impressed to an antiferromagnetism layer, it will 
become possible for an exchange anisotropy field of an antiferromagnetism layer not to 
deteriorate and to keep the magnetization direction of a fixed magnetic layer fixed. By this, the 
magnetization direction of a fixed magnetic layer and the magnetization direction of a free 
magnetic layer can be carried out in the crossing direction. [0052] therefore, by manufacture 
method of the above-mentioned spin bulb mold thin film magnetic cell Alloys, such as a PtMn 
alloy excellent in thermal resistance, are used not only for an antiferromagnetism layer but for 
a bias layer. An exchange anisotropy field which arranges the magnetization direction of a free 
magnetic layer with a bias layer in the direction which crosses to the magnetization direction of 
a fixed magnetic layer can be generated without having an adverse effect in the magnetization 
direction of a fixed magnetic layer. Since the magnetization direction of a free magnetic layer 
can be arranged in the direction which crosses to the magnetization direction of a fixed magnetic 
layer, it becomes possible to offer a spin bulb mold thin film magnetic cell excellent in thermal 
resistance and the symmetric property of a regenerative-signal wave. [0053] Moreover, a 
manufacture method of the above-mentioned spin bulb mold thin film magnetic cell Since it is 
the method of carrying out the laminating of an antiferromagnetism layer, a fixed magnetic 
layer, a nonmagnetic conductive layer, a free magnetic layer, and the bias layer one by one, 
forming a layered product on a substrate, and heat-treating said layered product Like [ when face 
forming said layered product, atmospheric air is not made to be touched with a front face of 
each class formed between said substrates and said bias layers and a front face of said each class 
touches atmospheric air ] Since it is not necessary to form a layer on it after cleaning a front 
face which touched atmospheric air by ion milling or reverse spatter, it can manufacture easily. 
Moreover, repeatability can consider as a good manufacture method. Furthermore, since it is 
necessary to clean a front face of said each class neither by ion milling nor reverse spatter, 
contamination by reattachment object, an adverse effect to generating of an exchange anisotropy 
field by turbulence of a surface crystallized state, etc. can be made into an outstanding 
manufacture method which inconvenience resulting from cleaning does not produce. [0054] 
moreover, by manufacture method of the above-mentioned spin bulb mold thin film magnetic 
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cell While removing said a part of bias layer and forming a crevice of width of face near the 
width of recording track Since a truck slot of width of face equivalent to the width of recording 
track is formed in said free magnetic layer located under this crevice Since a bias layer does not 
remain in a pars basilaris ossis occipitalis of said truck slot even when dispersion is in thickness 
of said bias layer, the width of recording track can be demarcated with a sufficient precision, 
and a spin bulb mold thin film magnetic cell which can respond to high recording density-ization 
can be obtained. Moreover, since it is easy to remove a bias layer thoroughly, it can 
manufacture easily. [0055] Moreover, the thin film magnetic head of this invention is 
characterized by coming to prepare the above-mentioned spin bulb mold thin film magnetic cell 
for a slider. By considering as such the thin film magnetic head, it excels in endurance and 
thermal resistance, and can consider as the thin film magnetic head from which sufficient 
exchange anisotropy field is obtained. [0056] [Embodiment of the Invention] Hereafter, the 
operation gestalt of the spin bulb mold thin film magnetic cell of this invention is explained in 
detail with reference to a drawing. [Operation gestalt of ** 1st] drawing 1 is the cross section 
having shown the structure at the time of seeing the spin bulb mold thin film magnetic cell which 
is the 1st operation gestalt of this invention from an opposed face side with a record medium, 
and drawing 6 and drawing 7 are drawings having shown the thin film magnetic head equipped 
with the spin bulb mold thin film magnetic cell of this invention. A shield layer is formed in the 
upper and lower sides of the spin bulb mold thin film magnetic cell of this invention through a 
gap layer, and GMR head hi for playback is constituted from a spin bulb mold thin film 
magnetic cell, a gap layer, and a shield layer. In addition, the laminating of the inductive head 
h2 for record may be carried out to GMR head hi for said playback. [0057] It is possible to 
be prepared in 151d of trailing side edge sections of a slider 151 with an inductive head h2, to 
constitute the thin film magnetic head 150, and to detect the record magnetic field of magnetic- 
recording data medium, such as a hard disk, as GMR head hi which comes to provide this spin 
bulb mold thin film magnetic cell is shown in drawing 6 . In addition, in drawing 1 , the 
migration direction of magnetic-recording data medium is a graphic display Z direction, and the 
direction of the leak magnetic field from magnetic-recording data medium is the direction of Y. 
[0058] The thin film magnetic head 150 shown in drawing 6 is constituted considering GMR 
head hi and inductive head h2 with which 151d of end faces of a slider 151 and a slider 151 was 
equipped as a subject. A sign 155 shows the leading side which is the upstream of the migration 
direction of magnetic-recording data medium of a slider 151, and the sign 156 shows the trailing 
side. Rails 151a, 151a, and 151b are formed in the data-medium opposed face 152 of this slider 
151, and it is made into the Ayr grooves 151c and 151c between each rails at it. [0059] As 
shown in drawing 7 , GMR head hi consists of [ layer / 164 / the lower shield layer 163 which 
consists of a magnetic alloy formed on 151 d of end faces of a slider 151, the lower gap layer 
164 by which the laminating was carried out to the lower shield layer 163, the spin bulb mold 
thin film magnetic cell 1 exposed from the data-medium opposed face 152, a spin bulb mold thin 
film magnetic cell 1, and / lower gap ] wrap up shield layers 167 in a wrap up gap layer 166 
and an up gap layer 166. The up shield layer 167 is considered as combination with the lower 
core layer of an inductive head h2. [0060] The inductive head h2 consists of up core layers 178 
which are joined to the wrap up insulating layer 177 and the gap layer 174 in the lower core 
layer (up shield layer) 167, the gap layer 174 by which the laminating was carried out to the 
lower core layer 167, a coil 176, and a coil 176, and are joined to the lower core layer 167 in 
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a coil 176 side. The coil 176 is patternized so that it may become spiral superficially, moreover, 
the coil 176 -- end face section 178b of the up core layer 178 is mostly connected to the lower 
core layer 167 magnetically in a part for a center section. Moreover, the laminating of the 
protective layer 179 which consists of an alumina etc. is carried out to the up core layer 178. 
[0061] An antiferromagnetism layer, a fixed magnetic layer, a nonmagnetic conductive layer, 
and the free magnetic layer of the spin bulb mold thin film magnetic cell 1 shown in drawing 
1 are the formed so-called bottom product type of single spin bulb mold thin film magnetic cells 
every much more. Moreover, the spin bulb mold thin film magnetic cell 1 of this example 
arranges the magnetization direction of a free magnetic layer in the direction which crosses to 
the magnetization direction of a fixed magnetic layer with an exchange bias method. Since said 
exchange bias method has an insensible field, control of the effective width of recording track 
is a method suitable for a spin bulb mold thin film magnetic cell with the narrow width of 
recording track corresponding to high density record as compared with a difficult hard bias 
method. [0062] In drawing 1 , Sign K shows the substrate. On this substrate K, the substrate 
insulating layer 200 and the lower shield layer 163 which consist of aluminum 203 etc., the 
lower gap layer 164, and the antiferromagnetism layer 2 are formed. Furthermore, the fixed 
magnetic layer 3 is formed on said antiferromagnetism layer 2, the nonmagnetic conductive layer 
4 is formed on this fixed magnetic layer 3, and the free magnetic layer 5 is further formed on 
said nonmagnetic conductive layer 4. Said free magnetic layer 5 has slot 5B by which truck slot 
5A of the same width of face as the width of recording track Tw was prepared in the field of 
the direction where the fixed magnetic layer 3 is arranged, and an opposite hand, or said field 
of Substrate K and an opposite hand, and the flat parts 5C and 5C of the both sides. Said bias 
layers 6 and 6 are formed on flat part 5C of said free magnetic layer 5, and 5C, and conductive 
layers 8 and 8 are formed on said bias layers 6 and 6. [0063] Said substrate K is formed with 
non-magnetic material, such as aluminum203-TiC system ceramics. [0064] Said 
antiferromagnetism layer 2 consists of an alloy containing at least one sort or two sorts or more 
of elements of Pt, Pd, Ir, Rh, Ru, Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), and 
Mn. The antiferromagnetism layer 2 which consists of these alloys has the feature of excelling 
in thermal resistance and corrosion resistance. [0065] As for said especially antiferromagnetism 
layer 2, it is desirable that it is the alloy which consists of the following empirical formula. 
XmMnlOO-m, however X are at least one or more sorts of elements of Pt, Pd, Ir, Rh, Ru, and 
the Os(es), and m which shows a presentation ratio is m< =48 atom %< =60 atom %. m 
which shows a more desirable presentation ratio is m< =48 atom %< =58 atom %. [0066] 
Furthermore, said antiferromagnetism layer 2 may be an alloy which consists of the following 
empirical formula. PtmMnlOO-m-nZn, however Z are at least one sort or two sorts or more of 
elements of Pd, Ir, Rh, Ru, and the Os(es), and m and n which show a presentation ratio are 
48 atom %<=m + n<=60 atom % and n < =0.2 atom % < = 40 atom %. m and n which show 
a more desirable presentation ratio are 48 atom % < = m + n< =58 atom % and n < =0.2 atom 
%< =40 atom %. [0067] Moreover, said antiferromagnetism layer 2 may be an alloy which 
consists of the following empirical formula. PtqMnlOO-q-jLj, however L are at least one sort 
or two sorts or more of elements of Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), and q and 
j which show a presentation ratio are 48 atom %< =q+j < =60 atom % and j < =0.2 atom 
%< =10 atom %. Moreover, q and j which show a more desirable presentation ratio are 48 
atom %< =q+j< =58 atom % and j < =0.2 atom %< =10 atom %. [0068] Said fixed 
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magnetic layer 3 is formed with for example, Co film, the NiFe alloy, the CoNiFe alloy, the 
CoFe alloy, the CoNi alloy, etc. The fixed magnetic layer 3 shown in drawing 1 is formed in 
contact with the antiferromagnetism layer 2, and is magnetized by performing heat treatment 
among a magnetic field by the exchange anisotropy field by the switched connection generated 
in the interface of said fixed magnetic layer 3 and said antiferromagnetism layer 2. The 
magnetization direction of said fixed magnetic layer 3 is being fixed in the direction of graphic 
display Y, i.e., the direction which separates from a record medium, (the height direction). 
[0069] Moreover, as for said nonmagnetic conductive layer 4, it is desirable to be formed with 
nonmagnetic electric conduction films, such as Cu. [0070] Moreover, as for said free magnetic 
layer 5, it is desirable to be formed with the same construction material as said fixed magnetic 
layer 3 etc. Said free magnetic layer 5 is magnetized by the bias magnetic field from the bias 
layer 6, and the magnetization direction is arranged in graphic display XI direction, the opposite 
direction, i.e., the magnetization direction of the fixed magnetic layer 3, and the crossing 
direction. When said free magnetic layer 5 is single-domain-ized by said bias layer 6, generating 
of a Barkhausen noise is prevented. [0071] Said bias layer 6 like said antiferromagnetism layer 
2 At least one sort or two sorts or more of elements of Pt, Pd, Ir, Rh, Ru, Os, Au, Ag, Cr, 
nickel, Ne, Ar, Xe, and the Kr(s), It consists of an alloy containing Mn, an exchange anisotropy 
field is discovered by heat treatment among a magnetic field in an interface with the free 
magnetic layer 5, and the free magnetic layer 5 is magnetized in the fixed direction. And the 
bias layer 6 which consists of these alloys has the feature of excelling in thermal resistance and 
corrosion resistance. [0072] As for said especially bias layer 6, it is desirable that it is the alloy 
which consists of the following empirical formula. XmMnlOO-m, however X are at least one 
or more sorts of elements of Pt, Pd, Ir, Rh, Ru, and the Os(es), and m which shows a 
presentation ratio is m < =52 atom % < = 60 atom %. [0073] Furthermore, the bias layer 6 may 
be an alloy which consists of the following empirical formula. PtmMnlOO-m-nZn, however Z 
are at least one sort or two sorts or more of elements of Pd, Ir, Rh, Ru, Os, Au, Ag, Cr, and 
the nickel, and m and n which show a presentation ratio are 52 atom %< =m + n< =60 atom 
% and n< =0.2 atom %< =10 atom %. [0074] Moreover, the bias layer 6 may be an alloy 
which consists of the following empirical formula. PtqMnlOO-q-jLj, however L are at least one 
sort or two sorts or more of elements of Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), and 
q and j which show a presentation ratio are 52 atom %< =q+j< =60 atom % and j < =0.2 
atom % < = 10 atom %. [0075] Moreover, as for said conductive layers 8 and 8, being formed 
by Au, W, Cr, Ta, etc. is desirable. [0076] In this spin bulb mold thin film magnetic cell 1, 
if the stationary current is given to the free magnetic layer 5, the nonmagnetic conductive layer 
4, and the fixed magnetic layer 3 from conductive layers 8 and 8 and the leakage magnetic field 
from magnetic-recording data medium it runs to a graphic display Z direction is given in the 
direction of graphic display Y, the magnetization direction of said free magnetic layer 5 will be 
changed towards the direction of graphic display Y from the direction of graphic display X, and 
an opposite direction. Electric resistance changes by the relation between fluctuation of the 
magnetization direction within this free magnetic layer 5, and the magnetization direction of the 
fixed magnetic layer 3, and the leakage magnetic field from magnetic-recording data medium 
is detected by the voltage change based on this resistance change. [0077] Next, the manufacture 
method of the spin bulb mold thin film magnetic cell 1 of this invention is explained. This 
manufacture method is made by the location of the antiferromagnetism layer 2 in the spin bulb 
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mold thin film magnetic cell 1 , and the bias layers 6 and 6 using the magnitude of the exchange 
anisotropy field of the antiferromagnetism layer 2 generated by heat treatment and the bias layers 
6 and 6 being different, fixes the magnetization direction of the fixed magnetic layer 3 by heat 
treatment of the 1st time, and arranges the magnetization direction of the free magnetic layer 5 
by the 2nd heat treatment. [0078] namely, by the manufacture method of the spin bulb mold 
thin film magnetic cell 1 of this invention On Substrate K, the antiferromagnetism layer 2, the 
fixed magnetic layer 3, and the nonmagnetic conductive layer 4, Impressing the 1st magnetic 
field which is the width-of-recording-track Tw direction and the direction which intersects 
perpendicularly to said layered product al, after forming the layered product al which carries 
out the laminating of the free magnetic layer 5 and the bias layer 6 one by one, and is shown 
in drawing 2 While heat-treating at the 1st heat treatment temperature, making said 
antiferromagnetism layer 2 and the bias layer 6 generate an exchange anisotropy field and fixing 
magnetization of said fixed magnetic layer 3 and said free magnetic layer 5 in the same direction 
Let the exchange anisotropy field of said antiferromagnetism layer 2 be size rather than the 
exchange anisotropy field of said bias layer 6. [0079] Subsequently, impressing the 2nd larger 
magnetic field smaller than the exchange anisotropy field of said antiferromagnetism layer 2 than 
the exchange anisotropy field of said bias layer 6 in the width-of-recording-track Tw direction, 
it heat-treats at the 2nd heat treatment temperature higher than said 1st heat treatment 
temperature, and the bias magnetic field of the magnetization direction of said fixed magnetic 
layer 3 and the crossing direction is given to said free magnetic layer 5. [0080] Furthermore, 
as shown in drawing 3 , the width of face near the width of recording track Tw is opened on 
said heat-treated layered product al, and the mask 250 by a resist etc. is formed. Furthermore, 
as shown in drawing 4 , while removing said a part of bias layer 6 and forming crevice 6A of 
the width of face near the width of recording track Tw by ion milling etc., truck slot 5A is 
formed in said free magnetic layer 5 located under this crevice 6A, and the masks 250, such as 
a resist, are removed. [0081] As for said truck slot 5A, it is desirable to be formed so that it 
may become the width of recording track Tw and the same width of face. Moreover, as for said 
truck slot 5A, it is desirable to be formed by depth 5H [ about 10-50A ]. When dispersion is that 
depth 5H of said truck slot 5 A are less than about 10A in the thickness of the bias layer 6, for 
example, since there is a possibility that all the bias layers 6 that should be removed may not 
be removed, but the bias layer 6 may remain in pars-basilaris-ossis-occipitalis 5D of truck slot 
5 A, it is not desirable. On the other hand, since it becomes it easy to produce dispersion in the 
free magnetic layer 5 by dispersion in the etching depth, such as ion milling, to be depth 5H to 
which said truck slot 5A exceeds about 50A, it is not desirable. [0082] Subsequently, as shown 
in drawing 5 , the lift-off resist 251 is formed so that it may run aground to a part of flat part 
of crevice 6A, truck slot 5A, and the bias layer 6. Furthermore, while forming conductive layer 
8a in the front face of the lift-off resist 251, a conductive layer 8 is formed in the flat part which 
the bias layer 6 has exposed. Then, clearance of the lift-off resist 251 obtains the spin bulb mold 
thin film magnetic cell 1 by which the conductive layers 8 and 8 which give detection current 
to said free magnetic layer 5 were formed on said bias layer 6 like drawing 1 . [0083] Next, 
the relation between the heat treatment temperature of an antiferromagnetism layer and an 
exchange anisotropy field is explained in detail with reference to drawing 17 , drawing 19 , and 
drawing 20 . < > mark which ** mark shown in drawing 17 showed the heat treatment 
dependency of the exchange anisotropy field of the bottom product mold single spin bulb thin 
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film magnetic cell which has arranged the antiferromagnetism layer between a substrate and a 
free magnetic layer, and was shown in drawing 17 shows the heat treatment dependency of the 
exchange anisotropy field of the top mold single spin bulb thin film magnetic cell which has 
arranged the antiferromagnetism layer in the location which is distant from a substrate from a 
free magnetic layer. Therefore, the antiferromagnetism layer of the top mold single spin bulb 
thin film magnetic cell of < > mark will be prepared in the location distant from the substrate 
rather than the antiferromagnetism layer of the bottom product mold single spin bulb thin film 
magnetic cell of ** mark. [0084] The top mold spin bulb mold thin film magnetic cell 
specifically shown by < > mark shown in drawing 17 As shown in drawing 19 , on the Si 
substrate K aluminum 203 The substrate insulating layer 200, Ta which consist of (1000) The 
substrate layer 210, NiFe alloy (70) which consist of (50) And it is the thing of a configuration 
of having been formed in order of the free magnetic layer 5 which consists of two-layer [ of Co 
(10) ], the nonmagnetic conductive layer 4 which consists of Cu (30), the fixed magnetic layer 
3 which consists of Co (25), the antiferromagnetism layer 2 which consists of Pt55.4Mn44.6 
(300), and the protective layer 220 which consists of Ta (50). [0085] Moreover, the bottom 
product mold spin bulb mold thin film magnetic cell shown by ** mark shown in drawing 17 
As shown in drawing 20 , on the Si substrate K The substrate insulating layer 200 which consists 
of aluminum 203 (1000), the substrate layer 210 which consists of Ta (30), the 
antiferromagnetism layer 2 which consists of Pt55.4Mn44.6 (300), the fixed magnetic layer 3 
which consists of Co (25) , the nonmagnetic conductive layer 4 which consists of Cu (26) , Co 
(10) And it is the thing of a configuration of having been formed in order of the free magnetic 
layer 5 which consists of two-layer [ of a NiFe alloy (70) ], and the protective layer 220 which 
consists of Ta (50). In addition, the inside of a parenthesis shows the thickness of each class, 
and an unit is angstrom. [0086] Moreover, the top mold spin bulb mold thin film magnetic cell 
shown by < > mark shown in drawing 17 is arranged at the fixed magnetic layer 3 upside, and 
the free magnetic layer 5, the nonmagnetic conductive layer 4, and the fixed magnetic layer 3 
are pinched between Substrate K and the antiferromagnetism layer 2, and it is formed in it. The 
bottom product mold spin bulb mold thin film magnetic cell shown on the other hand by ** 
mark shown in drawing 17 is arranged at the fixed magnetic layer 3 bottom, and the fixed 
magnetic layer 3, the nonmagnetic conductive layer 4, and the free magnetic layer 5 are not 
formed between Substrate K and the antiferromagnetism layer 2. [0087] As shown in drawing 
17 , if the exchange anisotropy field of the antiferromagnetism layer 2 (Pt55.4Mn44.6) shown 
by ** mark passes over 220 degrees C, and begins to go up and 240 degrees C is exceeded, it 
will become 700 (Oe) degrees and will become fixed. Moreover, the exchange anisotropy field 
of the antiferromagnetism layer 2 (Pt54.4Mn45.6) shown by < > mark passes over 240 degrees 
C, goes up, and if it exceeds 260 degrees C, it will become fixed exceeding 600 (Oe). Thus, 
as compared with the antiferromagnetism layer 2 ( < > mark) arranged in the location which 
separated from the substrate the antiferromagnetism layer 2 (** mark) arranged in the location 
near a substrate, it turns out that a high exchange anisotropy field is obtained at a comparatively 
low heat treatment temperature. [0088] The manufacture method of the spin bulb mold thin 
film magnetic cell 1 of this invention uses the property of the antiferromagnetism layer 
mentioned above. That is, the spin bulb mold thin film magnetic cell 1 of this invention is the 
bottom product mold spin bulb mold thin film magnetic cell 1 with a near (or the 
antiferromagnetism layer has been arranged under a fixed magnetic layer) distance of the 
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antiferromagnetism layer 2 and Substrate K, and the bias layer 6 formed with the alloy used for 
said antiferromagnetism layer 2 and the same alloy is arranged in the location more distant than 
the antiferromagnetism layer 2 from Substrate K. [0089] When the aforementioned layered 
product al is heat-treated at the 1st heat treatment temperature (220-240 degrees C), following, 
for example, impressing the 1st magnetic field to said layered product al, an exchange 
anisotropy field arises in the antiferromagnetism layer 2 and the bias layer 6, and the 
magnetization direction of the fixed magnetic layer 3 and the free magnetic layer 5 is fixed in 
the same direction. Moreover, the exchange anisotropy field of the antiferromagnetism layer 2 
becomes more than 600 (Oe), the exchange anisotropy field of the bias layer 6 becomes below 
100 (Oe), and the exchange anisotropy field of the antiferromagnetism layer 2 becomes large. 
Next, if said layered product al is heat-treated at the 2nd heat treatment temperature (250-270 
degrees C), impressing the 2nd magnetic field of the direction which intersects perpendicularly 
with the 1st magnetic field, the exchange anisotropy field of the bias layer 6 will become more 
than 600 (Oe), and will become larger than the exchange anisotropy field of the bias layer 6 
generated in previous heat treatment. Therefore, the magnetization direction of the free magnetic 
layer 5 turns into a direction which crosses to the 1st magnetic field. [0090] If it is made 
smaller than the exchange anisotropy field of the antiferromagnetism layer 2 which generated 
the 2nd magnetic field in previous heat treatment at this time, even if the 2nd magnetic field is 
impressed to the antiferromagnetism layer 2, it will become possible for the exchange anisotropy 
field of the antiferromagnetism layer 2 not to deteriorate, and to keep the magnetization direction 
of the fixed magnetic layer 3 fixed. By this, the magnetization direction of the fixed magnetic 
layer 3 and the magnetization direction of the free magnetic layer 5 can be carried out in the 
crossing direction. [0091] As for the 1st heat treatment temperature, it is desirable to consider 
as the range of 220 degrees C - 240 degrees C. Since the exchange anisotropy field of the 
antiferromagnetism layer 2 will become that the 1st heat treatment temperature is less than 220 
degrees C below 200 (Oe) , and magnetization of the fixed magnetic layer 3 will not become high 
but the magnetization direction of the fixed magnetic layer 3 will be magnetized in the same 
direction as the magnetization direction of the free magnetic layer 5 by 2nd heat treatment, it 
is not desirable. Since it is no longer arranged in the direction which the exchange anisotropy 
field of the bias layer 6 will become large if the 1st heat treatment temperature exceeds 240 
degrees C, it will be hard coming to move on the other hand if magnetization of the free 
magnetic layer 5 does not apply a strong magnetic field, and crosses the magnetization direction 
of said free magnetic layer 5 to the magnetization direction of the fixed magnetic layer 3 at the 
time of the 2nd heat treatment, it is not desirable. Moreover, since the range of 230 degrees C - 
240 degrees C, then the exchange anisotropy field of the antiferromagnetism layer 2 can be 
carried out for the 1st heat treatment temperature to more than 400 (Oe) and the exchange 
anisotropy field of the fixed magnetic layer 3 can be enlarged, it is more desirable. [0092] As 
for the 2nd heat treatment temperature, it is desirable to consider as the range of 250 degrees 
C - 270 degrees C. Since it becomes impossible to carry out the exchange anisotropy field of 
the bias layer 6 to the 2nd heat treatment temperature being less than 250 degrees C more than 
400 (Oe) and it becomes impossible to enlarge the vertical bias magnetic field of the free 
magnetic layer 5, it is not desirable. Moreover, since it becomes impossible to arrange the 
magnetization direction of the free magnetic layer 5 fixed by the 1st heat treatment in the 
magnetization direction of the fixed magnetic layer 3, and the crossing direction, it is not 
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desirable. On the other hand, even if the 2nd heat treatment temperature exceeds 270 degrees 
C, since the exchange anisotropy field of the bias layer 6 becomes fixed, and does not increase 
but causes deterioration of the magneto-resistive effect by the thermal diffusion in a layer 
interface etc., it is not desirable any longer. [0093] Moreover, by adjusting the presentation of 
the antiferromagnetism layer 2 and the bias layer 6 to a suitably different presentation, it is more 
large and the exchange anisotropy field of the antiferromagnetism layer 6 which may be after 
the 1st heat treatment can also be made into a condition desirable for the 2nd heat treatment 
which an exchange anisotropy field hardly generates in the bias layer 6 after the 1st heat 
treatment so that it may be suggested from drawing 18 . [0094] Next, the relation of the 
presentation and exchange anisotropy field of an antiferromagnetism layer in case heat treatment 
temperature is 245 degrees C or 270 degrees C is explained in detail with reference to drawing 
18 . The graphic display ** mark and ** mark show the relation of the presentation and 
exchange anisotropy field of the antiferromagnetism layer of a top (or antiferromagnetism layer 
has been arranged on fixed magnetic layer) mold single spin bulb thin film magnetic cell which 
have arranged the antiferromagnetism layer in the location which is distant from a substrate from 
a free magnetic layer, and the graphic display ** mark heat-treats 270 degrees C and the graphic 
display ** mark at 245 degrees C. The graphic display O mark and - mark show the relation of 
the presentation and exchange anisotropy field of the antiferromagnetism layer of a bottom 
product (or antiferromagnetism layer has been arranged under fixed magnetic layer) mold single 
spin bulb thin film magnetic cell which have arranged the antiferromagnetism layer between a 
substrate and a free magnetic layer, and the graphic display O mark heat-treats 270 degrees C 
and the graphic display - mark at 245 degrees C. [0095] The top mold spin bulb mold thin film 
magnetic cell shown by ** mark and ** mark specifically As shown in drawing 19 , on the Si 
substrate K aluminum 203 The substrate insulating layer 200, Ta which consist of (1000) The 
substrate layer 210, NiFe alloy (70) which consist of (50) And it is the thing of a configuration 
of having been formed in order of the free magnetic layer 5 which consists of two-layer [ of Co 
(10) ], the nonmagnetic conductive layer 4 which consists of Cu (30), the fixed magnetic layer 
3 which consists of Co (25), the antiferromagnetism layer 2 which consists of PtmMnt (300), 
and the protective layer 220 which consists of Ta (50). [0096] On the other hand, the bottom 
product mold spin bulb mold thin film magnetic cell shown by O mark and - mark As shown 
in drawing 20 , on the Si substrate K The substrate insulating layer 200 which consists of 
aluminum 203 (1000), the substrate layer 210 which consists of Ta (30), the antiferromagnetism 
layer 2 which consists of PtmMnt (300), the fixed magnetic layer 3 which consists of Co (25), 
the nonmagnetic conductive layer 4 which consists of Cu (26), Co (10) And it is the thing of a 
configuration of having been formed in order of the free magnetic layer 5 which consists of two- 
layer [ of a NiFe alloy (70) ], and the protective layer 220 which consists of Ta (50). In 
addition, the inside of a parenthesis shows the thickness of each class, and an unit is angstrom. 
[0097] By the manufacture method of the spin bulb mold thin film magnetic cell 1 of this 
invention, the property of the antiferromagnetism layer of the bottom product mold spin bulb 
mold thin film magnetic cell shown in drawing 18 and a top mold spin bulb mold thin film 
magnetic cell is used. That is, as for the presentation range of the alloy used for the 
antiferromagnetism layer 2 in the spin bulb mold thin film magnetic cell 1 of this invention 
which is a bottom product mold spin bulb mold thin film magnetic cell, it is desirable to suppose 
that it is the same as that of the antiferromagnetism layer of the bottom product mold spin bulb 
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mold thin film magnetic cell shown in drawing 18 , and, as for the presentation range of the 
alloy used for said bias layer 6, it is desirable to suppose that it is the same as that of the 
antiferromagnetism layer of the top [0098] moreover, when said antiferromagnetism layer 2 is 
used as the alloy which consists of XmMnlOO-m (however, X - at least one or more sorts of 
elements of Pt, Pd, Ir, Rh, Ru, and the Os(es)), it is desirable the antiferromagnetism layer of 
a bottom product mold spin bulb mold thin film magnetic cell, and here that m which shows a 
presentation ratio is m< =48 atom %< =60 atom %, so that clearly from drawing 18 . When 
m exceeds under 48 atom % or more than 60 atom %, it is [ regulation ] hard coming-izing [ 
the crystal lattice of XmMnlOO-m / grid / L10 type-rule ], and stops showing an 
antiferromagnetism property, even if it performs 2nd heat treatment with a heat treatment 
temperature of 270 degrees C. That is, since it stops showing an one direction switched 
connection magnetic field, it is not desirable. [0099] Moreover, the more desirable range of m 
is m < =48 atom % < =58 atom %. When m exceeds under 48 atom % or more than 58 atom 
%, it is [ regulation ] hard coming-izing [ the crystal lattice of XmMnlOO-m / grid / L10 type- 
rule ], and stops showing an antiferromagnetism property, even if it performs 1st heat treatment 
with a heat treatment temperature of 245 degrees C. That is, since it stops showing an one 
direction switched connection magnetic field (exchange anisotropy field), it is not desirable. 
[0100] moreover, when it is made into PtmMnlOO-m-nZn (however, Z - at least one sort or two 
sorts or more of elements of Pd, Ir, Rh, Ru, and the Os(es)), the antiferromagnetism layer 2, 
i.e., said antiferromagnetism layer, of a bottom product mold spin bulb mold thin film magnetic 
cell, as for m which shows a presentation ratio, and n, it is desirable that they are 48 atom 
%< =m + n< =60 atom % and n< = 0.2 atom %< =40 atom %. When m + n exceeds under 
48 atom % or 60 atom %, it is [ regulation ] hard coming-izing [ the crystal lattice of 
PtmMnlOO-m-nZn / grid / L10 type-rule ], and stops showing an antiferromagnetism property, 
even if it performs 2nd heat treatment with a heat treatment temperature of 270 degrees C. That 
is, since it stops, showing a tropism switched connection magnetic field on the other hand, it is 
not desirable, moreover, since the effect which carries out to n being under 0.2 atom % greatly, 
the facilitatory effect, i.e., the exchange anisotropy field, of regulation-izing of a crystal lattice 
of an antiferromagnetism layer, does not fully show up, if n exceeds 40 atom % preferably, 
since an exchange anisotropy field will decrease conversely, it is not desirable. [0101] 
Moreover, the more desirable range of m + n is 48 atom %< = m + n< =58 atom %. When 
m + n exceeds under 48 atom % or 58 atom %, it is [ regulation ] hard coming-izing [ the crystal 
lattice of PtmMnlOO-m-nZn / grid / L10 type-rule ], and stops showing an antiferromagnetism 
property, even if it performs 1st heat treatment with a heat treatment temperature of 245 degrees 
C. That is, since it stops, showing a tropism switched connection magnetic field on the other 
hand, it is not desirable. [0102] Moreover, it is PtqMnlOO-q-jLj (however, L), the 
antiferromagnetism layer 2, i.e., said antiferromagnetism layer, of a bottom product mold spin 
bulb mold thin film magnetic cell. When it considers as at least one sort or two sorts or more 
of elements of Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), as for q which shows a 
presentation ratio, and j, it is desirable that they are 48 atom %< =q+j< =60 atom % and 
j < =0.2 atom % < = 10 atom %. When q+j exceeds under 48 atom % or 60 atom %, it is [ 
regulation ] hard coming-izing [ the crystal lattice of PtqMnlOO-q-jLj / grid / L10 type-rule ], 
and stops showing an antiferromagnetism property, even if it performs 2nd heat treatment with 
a heat treatment temperature of 270 degrees C. That is, since it stops showing an one direction 
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switched connection magnetic field, it is not desirable. Moreover, since the improvement effect 
of a tropism switched connection magnetic field does not fully show up while it is based on 
addition of Element L that j is under 0.2 atom %, if j exceeds 10 atom % preferably, since a 
tropism exchange anisotropy field will fall on the other hand, it is not desirable. [0103] 
Moreover, the more desirable range of q+j is 48 atom %< = q+j < =58 atom %. When q+j 
exceeds under 48 atom % or 58 atom %, it is [ regulation ] hard coming-izing [ the crystal 
lattice of PtqMnlOO-q-jLj / grid / L10 type-rule ], and stops showing an antiferromagnetism 
property, even if it performs 1st heat treatment with a heat treatment temperature of 245 degrees 
C. That is, since it stops, showing a tropism switched connection magnetic field on the other 
hand, it is not desirable. [0104] when said bias layer 6 is used as the alloy which consists of 
XmMnlOO-m (however, X - at least one or more sorts of elements of Pt, Pd, Ir, Rh, Ru, and 
the Os(es)), it is desirable that m which shows a presentation ratio is m< =52 atom %< =60 
atom % the antiferromagnetism layer of a top mold spin bulb mold thin film magnetic cell, and 
here, so that clearly from drawing 18 . When m exceeds under 52 atom % or 60 atom %, it is 
[ regulation ] hard coming-izing [ the crystal lattice of XmMnlOO-m / grid / L10 type-rule ], and 
stops showing an antiferromagnetism property, even if it performs 2nd heat treatment with a heat 
treatment temperature of 270 degrees C. That is, since it stops, showing a tropism switched 
connection magnetic field on the other hand, it is not desirable. [0105] moreover, when it is 
made into PtmMnlOO-m-nZn (however, Z - at least one sort or two sorts or more of elements 
of Pd, Ir, Rh, Ru, and the Os(es)), the antiferromagnetism layer 6, i.e., said bias layer, of a top 
mold spin bulb mold thin film magnetic cell, as for m which shows a presentation ratio, and n, 
it is desirable that they are 52 atom %< = m + n< =60 atom % and n< =0.2 atom %< =40 
atom %. When m + n exceeds under 52 atom % or 60 atom %, it is [ regulation ] hard coming- 
izing [ the crystal lattice of PtmMnlOO-m-nZn / grid / L10 type-rule ], and stops showing an 
antiferromagnetism property, even if it performs 2nd heat treatment with a heat treatment 
temperature of 270 degrees C. That is, since it stops, showing a tropism switched connection 
magnetic field on the other hand, it is not desirable, moreover, since the effect which carries out 
to n being under 0.2 atom % greatly, the facilitatory effect, i.e., the exchange anisotropy field, 
of regulation-izing of a crystal lattice of an antiferromagnetism layer, does not fully show up, 
if n exceeds 40 atom % preferably, since an exchange anisotropy field will decrease conversely, 
it is not desirable. [0106] Moreover, it is PtqMnlOO-q-jLj (however, L), the antiferromagnetism 
layer 6, i.e., said bias layer, of a top mold spin bulb mold thin film magnetic cell. When it 
considers as at least one sort or two sorts or more of elements of Au, Ag, Cr, nickel, Ne, Ar, 
Xe, and the Kr(s), as for q which shows a presentation ratio, and j, it is desirable that they are 
52 atom % < =q+j < =60 atom % and j < =0.2 atom % < = 10 atom %. When q+j exceeds 
under 52 atom % or 60 atom %, it is [ regulation ] hard coming-izing [ the crystal lattice of 
PtqMnlOO-q-jLj / grid / L10 type-rule ], and stops showing an antiferromagnetism property, 
even if it performs 2nd heat treatment with a heat treatment temperature of 270 degrees C. That 
is, since it stops, showing a tropism switched connection magnetic field on the other hand, it is 
not desirable. Moreover, since the improvement effect of a tropism switched connection 
magnetic field does not fully show up while it is based on addition of Element L that j is under 
0.2 atom %, if j exceeds 10 atom % preferably, since a tropism exchange anisotropy field will 
fall on the other hand, it is not desirable. [0107] moreover, clear from drawing 18 - as - the 
antiferromagnetism layer of a bottom product mold spin bulb mold thin film magnetic cell - 
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here — said antiferromagnetism layer 2 and the antiferromagnetism layer of a top mold spin bulb 
mold thin film magnetic cell here - said bias layer 6 - XmMnlOO-m (it Ir(s) and Rh(s) 
however, X - Pt and Pd --) When it considers as the alloy which consists of at least one or 
more sorts of elements of Ru and the Os(es), it is desirable that m which shows the presentation 
ratio of said antiferromagnetism layer and said bias layer is m< = 52 atom %< = 58 atom %. 
[0108] Even if it performs 2nd heat treatment with a heat treatment temperature of 270 degrees 
C as m is under 52 atom %, it is regulation ] hard coming-izing [ the crystal lattice of 
XmMnlOO-m which constitutes said bias layer 6 / grid / L10 type-rule ], and stops showing an 
antiferromagnetism property. That is, since it stops, showing a tropism switched connection 
magnetic field on the other hand, it is not desirable. When m exceeds 58 atom %, it is [ 
regulation ] hard coming-izing [ the crystal lattice of XmMnlOO-m which constitutes said 
antiferromagnetism layer 2 / grid / L10 type-rule ], and stops moreover, showing an 
antiferromagnetism property, even if it performs 1st heat treatment with a heat treatment 
temperature of 245 degrees C. That is, since it stops, showing a tropism switched connection 
magnetic field on the other hand, it is not desirable. [0109] Moreover, when said 
antiferromagnetism layer 2 and said bias layer 6 consider as the alloy which consists of 
XmMnlOO-m, it is more desirable that m which shows the presentation ratio of the 
antiferromagnetism layer 2 and the bias layer 6 is m< = 52 atom %< =56.5 atom %. Even if 
it performs 2nd heat treatment with a heat treatment temperature of 270 degrees C as m is under 
52 atom %, it is regulation ] hard coming-izing [ the crystal lattice of XmMnlOO-m which 
constitutes the bias layer 6 / grid / L10 type-rule ], and stops showing an antiferromagnetism 
property. That is, since it stops, showing a tropism switched connection magnetic field on the 
other hand, it is not desirable. Moreover, when m exceeded 56.5 atom % and 1st heat treatment 
with a heat treatment temperature of 245 degrees C is performed The difference is small 
although the exchange anisotropy field by the antiferromagnetism layer 2 becomes larger than 
the exchange anisotropy field by the bias layer 6. Since the fixed magnetic layer 3 is magnetized 
in the same direction as magnetization of the free magnetic layer 5 in the case of the 2nd heat 
treatment with a heat treatment temperature of 270 degrees C or it is hard coming to arrange the 
magnetization direction of the free magnetic layer 5, and the magnetization direction of the fixed 
magnetic layer 3 in the rectangular direction in the case of the 2nd heat treatment, it is not 
desirable. [0110] Moreover, when said antiferromagnetism layer 2 and the bias layer 6 consider 
as the alloy which consists of XmMnlOO-m, it is most desirable that m which shows the 
presentation ratio of the antiferromagnetism layer 2 and the bias layer 6 is m < = 52 atom 
%< =55.2 atom %. Even if it performs 2nd heat treatment with a heat treatment temperature 
of 270 degrees C as m is under 52 atom %, it is regulation ] hard coming-izing [ the crystal 
lattice of XmMnlOO-m which constitutes the bias layer 6 / grid / L10 type-rule ], and stops 
showing an antiferromagnetism property. That is, since it stops, showing a tropism switched 
connection magnetic field on the other hand, it is not desirable. Moreover, when m exceeded 
55.2 atom % and 1st heat treatment with a heat treatment temperature of 245 degrees C is 
performed The difference is small although the switched connection magnetic field of the 
antiferromagnetism layer 2 becomes larger than the switched connection magnetic field of the 
bias layer 6. Since the fixed magnetic layer 3 is magnetized in the same direction as 
magnetization of the free magnetic layer 5 in the case of the 2nd heat treatment with a heat 
treatment temperature of 270 degrees C or it is hard coming to arrange the magnetization 
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direction of the free magnetic layer 5, and the magnetization direction of the fixed magnetic 
layer 3 in the rectangular direction in the case of the 2nd heat treatment, it is not desirable. 
[0111] Therefore, if the above-mentioned presentation ratio of the antiferromagnetism layer 2 
and the bias layer 6 is m< =52 atom % < =55.2 atom % Since the difference of the switched 
connection magnetic field of the antiferromagnetism layer 2 and the bias layer 6 becomes large 
even after the exchange anisotropy field of the antiferromagnetism layer 2 becomes larger than 
the switched connection magnetic field of the bias layer 6 and performs 2nd heat treatment at 
the time of the 1st heat treatment It is fixed without the magnetization direction of the fixed 
magnetic layer 3 changing to impression of the signal magnetic field from magnetic-recording 
data medium, and since the magnetization direction of the free magnetic layer 5 can change 
smoothly, it is desirable. [0112] moreover, when the antiferromagnetism layer 2 and the bias 
layer 6 consider as PtmMnlOO-m-nZn (however, Z « at least one sort or two sorts or more of 
elements of Pd, Ir, Rh, Ru, and the Os(es)), as for m which shows a presentation ratio, and n, 
it is desirable that they are 52 atom %< =m + n< =58 atom % and n< =0.2 atom %< =40 
atom %. [0113] Even if it performs 2nd heat treatment with a heat treatment temperature of 270 
degrees C as m + n is under 52 atom %, it is regulation ] hard coming-izing [ the crystal lattice 
of PtmMnlOO-m-nZn which constitutes said bias layer 6 / grid / L10 type-rule ], and stops 
showing an antiferromagnetism property. That is, since it stops, showing a tropism switched 
connection magnetic field on the other hand, it is not desirable. When m + n exceeds 58 atom 
%, it is [ regulation ] hard coming-izing [ the crystal lattice of PtmMnlOO-m-nZn which 
constitutes said antiferromagnetism layer 2 / grid / L10 type-rule ], and stops moreover, showing 
an antiferromagnetism property, even if it performs 1st heat treatment with a heat treatment 
temperature of 245 degrees C. That is, since it stops, showing a tropism switched connection 
magnetic field on the other hand, it is not desirable. Moreover, since the improvement effect of 
a tropism switched connection magnetic field does not fully show up while it is based on addition 
of Element Z that n is under 0.2 atom %, if n exceeds 40 atom % preferably, since a tropism 
switched connection magnetic field will fall on the other hand, it is not desirable. [0114] 
Moreover, when said antiferromagnetism layer 2 and the bias layer 6 consider as the alloy which 
consists of PtmMnlOO-m-nZn, it is more desirable that m which shows a presentation ratio, and 
n are 52 atom %<=m + n< = 56.5 atom % and n < =0.2 atom % < = 40 atom %. [0115] Even 
if it performs 2nd heat treatment with a heat treatment temperature of 270 degrees C as m + n 
is under 52 atom %, it is regulation ] hard coming-izing [ the crystal lattice of PtmMnlOO-m- 
nZn / grid / L10 type-rule ], and stops showing an antiferromagnetism property. That is, since 
it stops, showing a tropism switched connection magnetic field on the other hand, it is not 
desirable. Moreover, when m + n exceeded 56.5 atom % and 1st heat treatment with a heat 
treatment temperature of 245 degrees C is performed The difference is small although the 
exchange anisotropy field by the antiferromagnetism layer 2 becomes larger than the exchange 
anisotropy field by the bias layer 6. Since the fixed magnetic layer 3 is magnetized in the same 
direction as magnetization of the free magnetic layer 5 in the case of the 2nd heat treatment with 
a heat treatment temperature of 270 degrees C or it is hard coming to arrange the magnetization 
direction of the free magnetic layer 5, and the magnetization direction of the fixed magnetic 
layer 3 in the rectangular direction in the case of the 2nd heat treatment, it is not desirable. 
Moreover, since the improvement effect of a tropism switched connection magnetic field does 
not fully show up while it is based on addition of Element Z that n is under 0.2 atom %, if n 
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exceeds 40 atom % preferably, since a tropism switched connection magnetic field will fall on 
the other hand, it is not desirable. [0116] Furthermore, when said antiferromagnetism layer 2 
and the bias layer 6 consider as the alloy which consists of PtmMnlOO-m-nZn, it is more 
desirable that m which shows a presentation ratio, and n are 52 atom % < = m + n < =55.2 atom 
% and n< =0.2 atom %< =40 atom %. 

[0117] Even if it performs 2nd heat treatment with a heat treatment temperature of 270 degrees 
C as m is under 52 atom %, it is regulation ] hard coming-izing [ the crystal lattice of 
PtmMnlOO-m-nZn which constitutes the bias layer 6 / grid / L10 type-rule ], and stops showing 
an antiferromagnetism property. That is, since it stops, showing a tropism switched connection 
magnetic field on the other hand, it is not desirable. Moreover, when m + n exceeded 55.2 atom 
% and 1st heat treatment with a heat treatment temperature of 245 degrees C is performed The 
difference is small although the switched connection magnetic field of the antiferromagnetism 
layer 2 becomes larger than the switched connection magnetic field of the bias layer 6. Since the 
fixed magnetic layer 3 is magnetized in the same direction as magnetization of the free magnetic 
layer 5 in the case of the 2nd heat treatment with a heat treatment temperature of 270 degrees 
C or it is hard coming to arrange the magnetization direction of the free magnetic layer 5, and 
the magnetization direction of the fixed magnetic layer 3 in the rectangular direction in the case 
of the 2nd heat treatment, it is not desirable. Moreover, since the improvement effect of a 
tropism switched connection magnetic field does not fully show up while it is based on addition 
of Element Z that n is under 0.2 atom %, if n exceeds 40 atom % preferably, since a tropism 
switched connection magnetic field will fall on the other hand, it is not desirable. [0118] 
Therefore, if the above-mentioned presentation ratio of the antiferromagnetism layer 2 and the 
bias layer 6 is 52 atom %< =m + n< =55.2 atom % and is n< =0.2 atom %< =40 atom % 
Since the difference of the switched connection magnetic field of the antiferromagnetism layer 
2 and the bias layer 6 becomes large even after the exchange anisotropy field of the 
antiferromagnetism layer 2 becomes larger than the switched connection magnetic field of the 
bias layer 6 and performs 2nd heat treatment at the time of the 1st heat treatment It is fixed 
without the magnetization direction of the fixed magnetic layer 3 changing to impression of the 
signal magnetic field from magnetic-recording data medium, and since the magnetization 
direction of the free magnetic layer 5 can change smoothly, it is desirable. [0119] moreover, 
when the antiferromagnetism layer 2 and the bias layer 6 consider as PtqMnlOO-q-jLj (however, 
L ~ at least one sort or two sorts or more of elements of Au, Ag, Cr, nickel, Ne, Ar, Xe, and 
the Kr(s)), as for q which shows a presentation ratio, and j, it is desirable that they are 52 atom 
%< =q+j< =58atom%andj< =0.2atom%< =10atom%. [0120] Even if it performs 2nd 
heat treatment with a heat treatment temperature of 270 degrees C as q+j is under 52 atom %, 
it is regulation ] hard coming-izing [ the crystal lattice of PtqMnlOO-q-jLj which constitutes 
said bias layer 6 / grid / L10 type-rule ], and stops showing an antiferromagnetism property. 
That is, since it stops, showing a tropism switched connection magnetic field on the other hand, 
it is not desirable. When q+j exceeds 58 atom %, it is [ regulation ] hard coming-izing [ the 
crystal lattice of PtqMnlOO-q-jLj which constitutes said antiferromagnetism layer 2 / grid / L10 
type-rule ], and stops moreover, showing an antiferromagnetism property, even if it performs 
1st heat treatment with a heat treatment temperature of 245 degrees C. That is, since it stops, 
showing a tropism switched connection magnetic field on the other hand, it is not desirable. 
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Moreover, since the improvement effect of a tropism switched connection magnetic field does 
not fully show up while it is based on addition of Element L that j is under 0.2 atom %, if j 
exceeds 10 atom % preferably, since a tropism switched connection magnetic field will fall on 
the other hand, it is not desirable. [0121] Moreover, when said antiferromagnetism layer 2 and 
the bias layer 6 consider as the alloy which consists of PtqMnlOO-q-jLj, it is more desirable that 
q which shows a presentation ratio, and j are 52 atom %< = q+j < =56.5 atom % and j < =0.2 
atom %< =10 atom %. [0122] Even if it performs 2nd heat treatment with a heat treatment 
temperature of 270 degrees C as q+j is under 52 atom %, it is regulation ] hard coming-izing 
[ the crystal lattice of PtqMnlOO-q-jLj which constitutes said bias layer 6 / grid / L10 type-rule 
], and stops showing an antiferromagnetism property. That is, since it stops, showing a tropism 
switched connection magnetic field on the other hand, it is not desirable. Moreover, when q+j 
exceeded 56.5 atom % and 1st heat treatment with a heat treatment temperature of 245 degrees 
C is performed The difference is small although the exchange anisotropy field by the 
antiferromagnetism layer 2 becomes larger than the exchange anisotropy field by the bias layer 
6. Since the fixed magnetic layer 3 is magnetized in the same direction as magnetization of the 
free magnetic layer 5 in the case of the 2nd heat treatment with a heat treatment temperature of 
270 degrees C or it is hard coming to arrange the magnetization direction of the free magnetic 
layer 5, and the magnetization direction of the fixed magnetic layer 3 in the rectangular direction 
in the case of the 2nd heat treatment, it is not desirable. Moreover, since the improvement effect 
of a tropism switched connection magnetic field does not fully show up while it is based on 
addition of Element L that j is under 0.2 atom %, if j exceeds 10 atom % preferably, since a 
tropism switched connection magnetic field will fall on the other hand, it is not desirable. 
[0123] Furthermore, when said antiferromagnetism layer 2 and the bias layer 6 consider as the 
alloy which consists of PtqMnlOO-q-jLj, it is more desirable that q which shows a presentation 
ratio, and j are 52 atom %< =q+j< =55.2 atom % and j< =0.2 atom %< =10 atom %. 
[0124] Even if it performs 2nd heat treatment with a heat treatment temperature of 270 degrees 
C as q is under 52 atom %, it is regulation ] hard coming-izing [ the crystal lattice of 
PtqMnlOO-q-jLj which constitutes the bias layer 6 / grid / L10 type-rule ], and stops showing 
an antiferromagnetism property. That is, since it stops, showing a tropism switched connection 
magnetic field on the other hand, it is not desirable. Moreover, when q+j exceeded 55.2 atom 
% and 1st heat treatment with a heat treatment temperature of 245 degrees C is performed The 
difference is small although the switched connection magnetic field of the antiferromagnetism 
layer 2 becomes larger than the switched connection magnetic field of the bias layer 6. Since the 
fixed magnetic layer 3 is magnetized in the same direction as magnetization of the free magnetic 
layer 5 in the case of the 2nd heat treatment with a heat treatment temperature of 270 degrees 
C or it is hard coming to arrange the magnetization direction of the free magnetic layer 5, and 
the magnetization direction of the fixed magnetic layer 3 in the rectangular direction in the case 
of the 2nd heat treatment, it is not desirable. Moreover, since the improvement effect of a 
tropism switched connection magnetic field does not fully show up while it is based on addition 
of Element L that j is under 0.2 atom %, if j exceeds 10 atom % preferably, since a tropism 
switched connection magnetic field will fall on the other hand, it is not desirable. [0125] 
Therefore, if the above-mentioned presentation ratio of the antiferromagnetism layer 2 and the 
bias layer 6 is 52 atom %< =q+j< =55.2 atom % and is j < =0.2 atom %< =10 atom % 
Since the difference of the switched connection magnetic field of the antiferromagnetism layer 
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2 and the bias layer 6 becomes large even after the exchange anisotropy field of the 
antiferromagnetism layer 2 becomes larger than the switched connection magnetic field of the 
bias layer 6 and performs 2nd heat treatment at the time of the 1st heat treatment It is fixed 
without the magnetization direction of the fixed magnetic layer 3 changing to impression of the 
signal magnetic field from magnetic-recording data medium, and since the magnetization 
direction of the free magnetic layer 5 can change smoothly, it is desirable. [0126] moreover, 
the antiferromagnetism layer of a bottom product mold spin bulb mold thin film magnetic cell - 
- here, with the presentation of said antiferromagnetism layer 2 the antiferromagnetism layer of 
a top mold spin bulb mold thin film magnetic cell -- by making the presentations of said bias 
layer 6 differ here, for example, making [ more ] Mn concentration of the antiferromagnetism 
layer 2 than Mn concentration of the bias layer 6 The difference of the switched connection 
magnetic field of both after the 1st heat treatment can be made more remarkable, and it becomes 
possible to make more certainly magnetization of the free magnetic layer 5 and the fixed 
magnetic layer 3 into a rectangular condition after the 2nd heat treatment. Moreover, the 
difference of the exchange anisotropy field of both antiferromagnetism layer 2 and bias layer 6 
who made Mn concentration after the 2nd heat treatment differ can be made still more 
remarkable, the magnetization direction of the fixed magnetic layer 3 is fixed to impression of 
the signal magnetic field from magnetic-recording data medium, without changing, and the 
magnetization direction of the free magnetic layer 5 becomes possible changing smoothly ]. 
[0127] namely, the bias layer 6 — XmMnlOO-m (X - Pt and Pd -) It considers as at least one 
or more sorts of elements of Ir, Rh, Ru, and the Os(es), and the alloy with which m which 
shows a presentation ratio consists of m < =52 atom % < =60 atom %. It is desirable to use the 
antiferromagnetism layer 2 as the alloy which consists of XmMnlOO-m (m X indicates at least 
one or more sorts of elements of Pt, Pd, Ir, Rh, Ru, and the Os(es) and a presentation ratio to 
be is m < =48 atom % < = 58 atom %). [0128] Even if m which shows the presentation of the 
bias layer 6 will perform 2nd heat treatment with a heat treatment temperature of 270 degrees 
C as shown in drawing 18 if it exceeds under 52 atom % or 60 atom %, it is [ regulation ] hard 
coming-izing [ the crystal lattice of XmMnlOO-m which constitutes the bias layer 6 / grid / L10 
type-rule ], and stops showing an antiferromagnetism property. That is, since it stops showing 
an one direction switched connection magnetic field, it is not desirable. When m which shows 
the presentation of the antiferromagnetism layer 2 exceeds under 48 atom % or 58 atom %, it 
is [ regulation ] hard coming-izing [ the crystal lattice of XmMnlOO-m which constitutes the 
antiferromagnetism layer 2 / grid / L10 type-rule ], and stops moreover, showing an 
antiferromagnetism property, even if it performs 1st heat treatment with a heat treatment 
temperature of 245 degrees C. That is, since it stops showing an one direction switched 
connection magnetic field, it is not desirable. [0129] Therefore, after performing 1st heat 
treatment with a heat treatment temperature [ 1st ] of 245 degrees C, the exchange anisotropy 
field of the antiferromagnetism layer 2 is larger than the exchange anisotropy field of the bias 
layer 6. And also after performing 2nd heat treatment whose 2nd heat treatment temperature is 
270 degrees C, so that the exchange anisotropy field of the antiferromagnetism layer 2 may 
become larger than the exchange anisotropy field of the bias layer 6 What is necessary is to 
change each presentation ratio and just to choose from the ranges of the presentation ratio 
(m < =52 atom % < = 60 atom %) of the antiferromagnetism layer 2, and the presentation ratio 
(m< =48 atom %< =58 atom %) of the bias layer 6. [0130] By choosing respectively the 
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presentation ratio which fulfills such conditions, and making presentation ranges differ, rather 
than the case where the antiferromagnetism layer 2 and the bias layer 6 are formed by the same 
presentation, the combination which can make remarkable the difference of the switched 
connection magnetic field of each antiferromagnetism layer 2 and the exchange anisotropy field 
of the bias layer 6 at the time of the 1st heat treatment and the 2nd heat treatment becomes 
possible, and the flexibility of layout improves. [0131] Moreover, the magnetization direction 
of the free magnetic layer 5 and the fixed magnetic layer 3 can be made to cross being able to 
make the exchange anisotropy field of the antiferromagnetism layer 2 larger than the exchange 
anisotropy field of the bias layer 6, not changing deterioration or the magnetization direction for 
the exchange anisotropy field of the antiferromagnetism layer 2 on the occasion of the 2nd heat 
treatment on the occasion of the 1st heat treatment, and fixing the magnetization direction of the 
fixed magnetic layer 3 to it firmly. Furthermore, the exchange anisotropy field of the 
antiferromagnetism layer 2 can be made larger than the exchange anisotropy field of the bias 
layer 6 after the 2nd heat treatment, to impression of the signal magnetic field from magnetic- 
recording data medium, it is fixed without the magnetization direction of the fixed magnetic 
layer 3 changing, and the magnetization direction of the free magnetic layer 5 becomes possible 
[ changing smoothly ]. [0132] Another desirable combination of the antiferromagnetism layer 
2 and the bias layer 6 the bias layer 6 PtmMnlOO-m-nZn (it Ir(s) Z - Pd --) m which shows 
at least one sort or two sorts or more of elements of Rh, Ru, and the Os(es), and a presentation 
ratio, n considers as the alloy which consists of 52 atom %<=m + n<=60 atom % and 
n< = 0.2 atom %< =40 atom %, and it is the antiferromagnetism layer 2 PtmMnlOO-m-nZn 
(however, Z) As for m which shows at least one sort or two sorts or more of elements of Pd, 
Ir, Rh, Ru, and the Os(es), and a presentation ratio, and n, it is desirable to consider as the alloy 
which consists of 48 atom %< = m + n< =58 atom % and n< =0.2 atom %< =40 atom %. 
[0133] When m + n which shows the presentation of the bias layer 6 exceeds under 52 atom % 
or 60 atom %, it is [ regulation ] hard coming-izing [ the crystal lattice of PtmMnlOO-m-nZn 
which constitutes the bias layer 6 / grid / L10 type-rule ], and stops showing an 
antiferromagnetism property, even if it performs 2nd heat treatment with a heat treatment 
temperature of 270 degrees C. That is, since it stops showing an one direction switched 
connection magnetic field, it is not desirable. Moreover, since the improvement effect of a 
tropism switched connection magnetic field does not fully show up while it is based on addition 
of Element Z that n which shows the presentation of the bias layer 6 is under 0.2 atom %, if 
n exceeds 40 atom % preferably, since a tropism switched connection magnetic field will fall 
on the other hand, it is not desirable. [0134] When m + n which shows the presentation of the 
antiferromagnetism layer 2 exceeds under 48 atom % or 58 atom %, it is regulation ] hard 
coming-izing [ the crystal lattice of PtmMnlOO-m-nZn which constitutes the antiferromagnetism 
layer 2 / grid / L10 type-rule ], and stops moreover, showing an antiferromagnetism property, 
even if it performs 1st heat treatment with a heat treatment temperature of 245 degrees C. That 
is, since it stops showing an one direction switched connection magnetic field, it is not desirable. 
Moreover, since the improvement effect of a tropism switched connection magnetic field does 
not fully show up while it is based on addition of Element Z that n which shows the presentation 
of the antiferromagnetism layer 2 is under 0.2 atom %, if n exceeds 40 atom % preferably, 
since a tropism switched connection magnetic field will fall on the other hand, it is not desirable. 
[0135] Therefore, after performing 1st heat treatment with a heat treatment temperature [ 1st ] 
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of 245 degrees C, the exchange anisotropy field of the antiferromagnetism layer 2 is larger than 
the exchange anisotropy field of the bias layer 6. And also after performing 2nd heat treatment 
whose 2nd heat treatment temperature is 270 degrees C, so that the exchange anisotropy field 
of the antiferromagnetism layer 2 may become larger than the exchange anisotropy field of the 
bias layer 6 What is necessary is to change each presentation ratio and just to choose from the 
ranges of the presentation ratio (48 atom %<=m + n<=58 atom %) of the antiferromagnetism 
layer 2, and the presentation ratio (52 atom %<=m + n<=60 atom %) of the bias layer 6. 
[0136] By choosing respectively the presentation ratio which fulfills such conditions, and making 
presentation ranges differ, rather than the case where the antiferromagnetism layer 2 and the bias 
layer 6 are formed by the same presentation, the combination which can make remarkable the 
difference of the switched connection magnetic field of each antiferromagnetism layer 2 and the 
exchange anisotropy field of the bias layer 6 at the time of the 1st heat treatment and the 2nd 
heat treatment becomes possible, and the flexibility of layout improves. [0137] Moreover, the 
magnetization direction of the free magnetic layer 5 and the fixed magnetic layer 3 can be made 
to cross being able to make the exchange anisotropy field of the antiferromagnetism layer 2 
larger than the exchange anisotropy field of the bias layer 6, not changing deterioration or the 
magnetization direction for the exchange anisotropy field of the antiferromagnetism layer 2 on 
the occasion of the 2nd heat treatment on the occasion of the 1st heat treatment, and fixing the 
magnetization direction of the fixed magnetic layer 3 to it firmly. Furthermore, the exchange 
anisotropy field of the antiferromagnetism layer 2 can be made larger than the exchange 
anisotropy field of the bias layer 6 after the 2nd heat treatment, to impression of the signal 
magnetic field from magnetic-recording data medium, it is fixed without the magnetization 
direction of the fixed magnetic layer 3 changing, and the magnetization direction of the free 
magnetic layer 5 becomes possible [ changing smoothly ]. [0138] Another desirable combination 
of the antiferromagnetism layer 2 and the bias layer 6 It is the bias layer 6 PtqMnlOO-q-jLj 
(however, L) At least one sort or two sorts or more of elements of Au, Ag, Cr, nickel, Ne, Ar, 
Xe, and the Kr(s), q which shows a presentation ratio, and j consider as the alloy which consists 
of 52 atom %< = q+j< =60 atom % and j < =0.2 atom %< =10 atom %, and it is the 
antiferromagnetism layer 2 PtqMnlOO-q-jLj (however, L) It is desirable that q which shows at 
least one sort or two sorts or more of elements of Au, Ag, Cr, nickel, Ne, Ar, Xe, and the 
Kr(s) and a presentation ratio, and j consider as the alloy which consists of 48 atom 
%< = q+j< =58 atom % and j < =0.2 atom %< =10 atom %. [0139] When q+j which 
shows the presentation of the bias layer 6 exceeds under 52 atom % or 60 atom %, it is [ 
regulation ] hard coming-izing [ the crystal lattice of PtqMnlOO-q-jLj which constitutes the bias 
layer 6 / grid / L10 type-rule ], and stops showing an antiferromagnetism property, even if it 
performs 2nd heat treatment with a heat treatment temperature of 270 degrees C. That is, since 
it stops, showing a tropism switched connection magnetic field on the other hand, it is not 
desirable. Moreover, since the improvement effect of a tropism switched connection magnetic 
field does not fully show up while j which shows the presentation of the bias layer 6 is based 
on addition of Element L as it is under 0.2 atom %, if j exceeds 10 atom % preferably, since 
a tropism switched connection magnetic field will fall on the other hand, it is not desirable. 
[0140] When q+j which shows the presentation of the antiferromagnetism layer 2 exceeds under 
48 atom % or 58 atom %, it is regulation ] hard coming-izing [ the crystal lattice of 
PtqMnlOO-q-jLj which constitutes the antiferromagnetism layer 2 / grid / L10 type-rule ], and 
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stops moreover, showing an antiferromagnetism property, even if it performs 1st heat treatment 
with a heat treatment temperature of 245 degrees C. That is, since it stops, showing a tropism 
switched connection magnetic field on the other hand, it is not desirable. Moreover, since the 
improvement effect of a tropism switched connection magnetic field does not fully show up 
while j which shows the presentation of the antiferromagnetism layer 2 is based on addition of 
Element L as it is under 0.2 atom %, if j exceeds 10 atom % preferably, since a tropism 
switched connection magnetic field will fall on the other hand, it is not desirable. [0141] 
Therefore, after performing 1st heat treatment with a heat treatment temperature [ 1st ] of 245 
degrees C, the exchange anisotropy field of the antiferromagnetism layer 2 is larger than the 
exchange anisotropy field of the bias layer 6. And also after performing 2nd heat treatment 
whose 2nd heat treatment temperature is 270 degrees C, so that the exchange anisotropy field 
of the antiferromagnetism layer 2 may become larger than the exchange anisotropy field of the 
bias layer 6 What is necessary is to change each presentation ratio and just to choose from the 
ranges of the presentation ratio (48 atom %< = q+j < =58 atom %) of the antiferromagnetism 
layer 2, and the presentation ratio (52 atom %< =q+j< =60 atom %) of the bias layer 6. 
[0142] By choosing respectively the presentation ratio which fulfills such conditions, and making 
presentation ranges differ, rather than the case where the antiferromagnetism layer 2 and the bias 
layer 6 are formed by the same presentation, the combination which can make remarkable the 
difference of the switched connection magnetic field of each antiferromagnetism layer 2 and the 
exchange anisotropy field of the bias layer 6 at the time of the 1st heat treatment and the 2nd 
heat treatment becomes possible, and the flexibility of layout improves. [0143] Moreover, the 
magnetization direction of the free magnetic layer 5 and the fixed magnetic layer 3 can be made 
to cross being able to make the exchange anisotropy field of the antiferromagnetism layer 2 
larger than the exchange anisotropy field of the bias layer 6, not changing deterioration or the 
magnetization direction for the exchange anisotropy field of the antiferromagnetism layer 2 on 
the occasion of the 2nd heat treatment on the occasion of the 1st heat treatment, and fixing the 
magnetization direction of the fixed magnetic layer 3 to it firmly. Furthermore, the exchange 
anisotropy field of the antiferromagnetism layer 2 can be made larger than the exchange 
anisotropy field of the bias layer 6 after the 2nd heat treatment, to impression of the signal 
magnetic field from magnetic-recording data medium, it is fixed without the magnetization 
direction of the fixed magnetic layer 3 changing, and the magnetization direction of the free 
magnetic layer 5 becomes possible [ changing smoothly ]. [0144] In such a spin bulb mold thin 
film magnetic cell 1 , since said free magnetic layer 5 has slot 5B by which truck slot 5 A of the 
width of face equivalent to the width of recording track (to or field of Substrate K and an 
opposite hand) Tw was prepared in the field of the direction where the fixed magnetic layer 3 
is arranged, and an opposite hand, it can decide the width of recording track Tw to be accuracy 
according to the width of face of this slot 5B. Moreover, when manufacturing this spin bulb 
mold thin film magnetic cell 1, the bias layer 6 arranged on flat part 5C of the both sides of slot 
5B of the free magnetic layer 5 does not remain in said slot 5B, and the magnetic moment of 
the free magnetic layer 5 serves as the spin bulb mold thin film magnetic cell 1 which was 
excellent in the sensitivity rotated smoothly to the feeble leakage flux from magnetic-recording 
data medium. [0145] Furthermore, since the antiferromagnetism layer 2 and the bias layer 6 
consist of an alloy containing at least one sort in Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, and 
nickel, or two sorts or more of elements and Mn, the temperature characteristic of an exchange 
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anisotropy field becomes good, and it becomes the spin bulb mold thin film magnetic cell 1 
excellent in thermal resistance. Moreover, the endurance at the time of preparing for 
equipments, such as the thin film magnetic head from which an element serves as an elevated 
temperature with the Joule's heat by the flowing sense current, is good, and fluctuation of the 
exchange anisotropy field (switched connection magnetic field) by the temperature change can 
use the environmental temperature and the element in equipments, such as a hard disk, as few 
outstanding spin bulb mold thin film magnetic cells 1 . Since blocking temperature will be able 
to become high and the antiferromagnetism layer 2 can be made to generate a big exchange 
anisotropy field by forming the antiferromagnetism layer 2 with the above-mentioned alloy 
further again, the magnetization direction of the fixed magnetic layer 3 is firmly fixable. [0146] 
By such manufacture method of the spin bulb mold thin film magnetic cell 1 In the 
antiferromagnetism layer 2 and the bias layer 6, at least one sort or two sorts or more of 
elements of Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, and the nickel, Since the magnetization 
direction of the fixed magnetic layer 3 is fixed by heat treatment of the 1st time and the 
magnetization direction of the free magnetic layer 5 is arranged in the magnetization direction 
of said fixed magnetic layer 3, and the crossing direction by the 2nd heat treatment using the 
property of said alloy using the alloy containing Mn Without having an adverse effect in the 
magnetization direction of the fixed magnetic layer 3, the magnetization direction of the free 
magnetic layer 5 can be arranged in the magnetization direction of the fixed magnetic layer 3, 
and the crossing direction, and the spin bulb mold thin film magnetic cell 1 excellent in thermal 
resistance can be obtained. [0147] Moreover, since it is the method of carrying out the 
laminating of the antiferromagnetism layer 2, the fixed magnetic layer 3, the nonmagnetic 
conductive layer 4, the free magnetic layer 5, and the bias layer 6 one by one, forming a layered 
product al on a substrate, and heat-treating said layered product al Like [ when face forming 
said layered product al, atmospheric air is not made to be touched with the front face of each 
class formed between said Substrates K and said bias layers 6 and the front face of said each 
class touches atmospheric air ] Since it is not necessary to form the layer on it after cleaning the 
front face which touched atmospheric air by ion milling or the reverse spatter, it can 
manufacture easily. Moreover, repeatability can consider as the good manufacture method. 
Furthermore, since it is necessary to clean the front face of said each class neither by ion milling 
nor the reverse spatter, the contamination by the reattachment object, the adverse effect to 
generating of the exchange anisotropy field by turbulence of a surface crystallized state, etc. can 
be made into the outstanding manufacture method which the inconvenience resulting from 
cleaning does not produce. [0148] While removing said a part of bias layer 6 and forming 
crevice 6A of the width of face near the width of recording track Tw further again Since truck 
slot 5A of the width of face equivalent to the width of recording track Tw is formed in said free 
magnetic layer 5 located under this crevice 6A Since the bias layer 6 does not remain in pars- 
basilaris-ossis-occipitalis 5D of said truck slot 5A even when dispersion is in the thickness of 
said bias layer 6, the width of recording track Tw can be demarcated with a sufficient precision, 
and the spin bulb mold thin film magnetic cell 1 which can respond to high recording density- 
ization can be obtained. Moreover, since it is easy to remove the bias layer 6 thoroughly, it can 
manufacture easily. [0149] Moreover, by considering as the thin film magnetic head which 
comes to prepare the above-mentioned spin bulb mold thin film magnetic cell 1 for a slider 151, 
it excels in endurance and thermal resistance, and can consider as the thin film magnetic head 
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from which sufficient exchange anisotropy field is obtained. [0150] In the spin bulb mold thin 
film magnetic cell 1 of the 1st operation gestalt of this invention, although the fixed magnetic 
layer 3 and the free magnetic layer 5 were formed in the thickness direction upper and lower 
sides of the nonmagnetic conductive layer 4 as monolayer structure, respectively as mentioned 
above, it is good also considering these as two or more structures. [0151] The mechanism 
which shows huge magnetic-reluctance change is based on spin dependence dispersion of the 
conduction electron produced in the interface of the nonmagnetic conductive layer 4, the fixed 
magnetic layer 3, and the free magnetic layer 5. Co layer can be illustrated as a combination 
with big spin dependence dispersion to said nonmagnetic conductive layer 4 which consists of 
Cu etc. For this reason, when the fixed magnetic layer 3 is formed with materials other than Co, 
it is desirable to form the portion by the side of the nonmagnetic conductive layer 4 of the fixed 
magnetic layer 3 by thin Co layer 3a, as the two-dot chain line of drawing 1 shows. Moreover, 
also when the free magnetic layer 5 is formed with materials, such as NiFe alloys other than Co, 
a CoNi alloy, a CoFe alloy, and a CoFeNi alloy, it is desirable to form the portion by the side 
of the nonmagnetic conductive layer 4 of the free magnetic layer 5 by thin Co layer 5a like the 
case of the fixed magnetic layer 3, as the two-dot chain line of drawing 1 shows. [0152] 
[Operation gestalt of ** 2nd] drawing 8 is the cross-sectional view having shown the spin bulb 
mold thin film magnetic cell of the 2nd operation gestalt of this invention in mimetic diagram, 
and drawing 9 is the cross section having shown the structure at the time of seeing the spin bulb 
mold thin film magnetic cell shown in drawing 8 from an opposed face side with a record 
medium. Also in this spin bulb mold thin film magnetic cell, it is prepared in the trailing side 
edge section of the floatation type slider formed in the hard disk drive unit etc. like the spin bulb 
mold thin film magnetic cell shown in drawing 1 , and record magnetic fields, such as a hard 
disk, are detected. In addition, the migration direction of magnetic-recording data medium, such 
as a hard disk, is a graphic display Z direction, and the direction of the leak magnetic field from 
magnetic-recording data medium is the direction of Y. [0153] An antiferromagnetism layer, a 
fixed magnetic layer, a nonmagnetic conductive layer, and the free magnetic layer of the spin 
bulb mold thin film magnetic cell shown in drawing 8 and drawing 9 are kinds of the formed 
so-called bottom product type of single spin bulb mold thin film magnetic cell every much more. 
Moreover, the magnetization direction of a free magnetic layer is arranged in the direction which 
crosses to the magnetization direction of a fixed magnetic layer with the exchange bias method 
using the bias layer which consists of an antiferromagnetism material like the spin bulb mold 
thin film magnetic cell which also shows the spin bulb mold thin film magnetic cell of this 
example to drawing 1 . [0154] In drawing 8 and drawing 9 , Sign K shows the substrate. On 
this substrate K, the substrate insulating layer 200 and the lower shield layer 163 which consist 
of aluminum 203 etc., the lower gap layer 164, and the antiferromagnetism layer 11 are formed, 
and the 1st fixed magnetic layer 12 is further formed on said antiferromagnetism layer 11. And 
the nonmagnetic interlay er 13 is formed on said 1st fixed magnetic layer 12, and the 2nd fixed 
magnetic layer 14 is formed on said nonmagnetic interlay er 13. The nonmagnetic conductive 
layer 15 is formed on said 2nd fixed magnetic layer 14, and the free magnetic layer 16 is further 
formed on said nonmagnetic conductive layer 15. Said free magnetic layer 16 has the width of 
recording track Tw, slot in which truck slot 16A of same width of face was prepared 16B, and 
the flat parts 16C and 16C of the both sides in the field of the direction where the fixed magnetic 
layer is arranged, and an opposite hand, as shown in drawing 9 (to or field of Substrate K and 
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an opposite hand). Said bias layers 130 and 130 are formed on flat part 16C of said free 
magnetic layer 16, and 16C, and conductive layers 131 and 131 are formed on said bias layers 
130 and 130. [0155] In this spin bulb mold thin film magnetic cell Like the spin bulb mold thin 
film magnetic cell of the 1st above-mentioned operation gestalt, the antiferromagnetism layer 11 
At least one sort or two sorts or more of elements of Pt, Pd, Ir, Rh, Ru, Ir, Os, Au, Ag, Cr, 
and the nickel, It consists of an alloy containing Mn and the 1st fixed magnetic layer 12 and the 
2nd fixed magnetic layer 14 are magnetized in the respectively fixed direction by heat treatment 
among a magnetic field. [0156] Said 1st fixed magnetic layer 12 and the 2nd fixed magnetic 
layer 14 are formed with for example, Co film, the NiFe alloy, the CoNiFe alloy, the CoFe 
alloy, etc. Moreover, as for the nonmagnetic interlay er 13 who intervenes between the 1st fixed 
magnetic layer 12 and the 2nd fixed magnetic layer 14, it is desirable to be formed with one sort 
or two sorts or more of alloys among Ru, Rh, Ir, Cr, Re, and Cu. [0157] By the way, the 
arrow head shown in the 1st fixed magnetic layer 12 and the 2nd fixed magnetic layer 14 which 
are shown in drawing 8 expresses the magnitude of each magnetic moment, and its direction, 
and the magnitude of said magnetic moment is selected with the value to which saturation 
magnetization (Ms) and thickness (t) were applied. [0158] Since it is formed with the 
construction material with same 1st fixed magnetic layer 12 and 2nd fixed magnetic layer 14 
which are shown in drawing 8 and drawing 9 and the thickness tP2 of the 2nd fixed magnetic 
layer 14 is moreover formed more greatly than the thickness tPl of the 1st fixed magnetic layer 
12, compared with the 1st fixed magnetic layer 12, the magnetic moment is [ the direction of 
the 2nd fixed magnetic layer 14 ] large. Moreover, it is desirable to have the magnetic moment 
from which the 1st fixed magnetic layer 12 and the 2nd fixed magnetic layer 14 differ. 
Therefore, the thickness tPl of the 1st fixed magnetic layer 12 may be formed more thickly than 
the thickness tP2 of the 2nd fixed magnetic layer 14. [0159] As the 1st fixed magnetic layer 12 
is shown in drawing 8 and drawing 9 , it is magnetized in the direction of graphic display Y, 
i.e., the direction which separates from a record medium, (the height direction), and 
magnetization of the 2nd fixed magnetic layer 14 which counters through the nonmagnetic 
interlay er 13 is magnetized by the magnetization direction of said 1st fixed magnetic layer 12, 
and anti-parallel (ferry condition). [0160] By forming the 1st fixed magnetic layer 12 in contact 
with the antiferromagnetism layer 11, and giving annealing in a magnetic field (heat treatment), 
as a switched connection magnetic field (exchange anisotropy field) occurs in the interface of 
said 1st fixed magnetic layer 12 and antiferromagnetism layer 11, for example, it is shown in 
drawing 8 and drawing 9 , magnetization of said 1st fixed magnetic layer 12 is fixed in the 
direction of graphic display Y. When magnetization of said 1st fixed magnetic layer 12 is fixed 
in the direction of graphic display Y, magnetization of the 2nd fixed magnetic layer 14 which 
counters through the nonmagnetic interlay er 13 is fixed in the state of magnetization of the 1st 
fixed magnetic layer 12, and anti-parallel (ferry condition). [0161] In such a spin bulb mold thin 
film magnetic cell, it is so possible that a switched connection magnetic field is large for it to 
be stabilized and to maintain magnetization of the 1st fixed magnetic layer 12 and magnetization 
of the 2nd fixed magnetic layer 14 at an anti-parallel condition. In the spin bulb mold thin film 
magnetic cell of this example, as an antiferromagnetism layer 11, it is high, and also thermally 
blocking temperature is stabilized and can maintain the magnetization condition of said 1st fixed 
magnetic layer 12 and the 2nd fixed magnetic layer 14 by using the above-mentioned alloy 
moreover made to generate a large switched connection magnetic field (exchange anisotropy 
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field) in an interface with the 1st fixed magnetic layer 12. [0162] As mentioned above, by 
storing the film parameter of the 1st fixed magnetic layer 12 and the 2nd fixed magnetic layer 
14 within proper limits in such a spin bulb mold thin film magnetic cell, a switched connection 
magnetic field (Hex) can be enlarged, magnetization of the 1st fixed magnetic layer 12 and the 
2nd fixed magnetic layer 14 can be maintained at the anti-parallel condition (ferry condition) 
stabilized also thermally, and it is possible to obtain good **MR (resistance rate of change) 
moreover. [0163] As shown in drawing 8 and drawing 9 , on the 2nd fixed magnetic layer 14, 
the nonmagnetic conductive layer 15 formed by Cu etc. is formed, and the free magnetic layer 
16 is further formed on said nonmagnetic conductive layer 15. As said free magnetic layer 16 
is shown in drawing 8 and drawing 9 , the layer of the sign 17 which is formed by two-layer 
and formed in the side which touches said nonmagnetic conductive layer 15 is formed by Co 
film. Moreover, another layer 18 is formed with the NiFe alloy, a CoFe alloy or a CoNiFe 
alloy, etc. In addition, the reason for forming the layer 17 of Co film in the side which touches 
the nonmagnetic conductive layer 15 is that diffusion of the metallic element in an interface with 
said nonmagnetic conductive layer 15 formed of Cu etc. can be prevented, and it can enlarge 
**MR (resistance rate of change). [0164] Moreover, the bias layers 130 and 130 shall consist 
of an alloy containing at least one sort or two sorts or more of elements of Pt, Pd, Ir, Rh, Ru, 
Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), and Mn like said antiferromagnetism layer 
11. In response to the effect of the bias magnetic field of said bias layer 130, magnetization of 
said free magnetic layer 16 is in the condition of having been magnetized in the graphic display 
XI direction. [0165] Moreover, as for conductive layers 131 and 131, being formed of Au, W, 
Cr, Ta, etc. is desirable. [0166] In the spin bulb mold thin film magnetic cell in drawing 8 and 
drawing 9 , sense current is given to the free magnetic layer 16, the nonmagnetic conductive 
layer 15, and the 2nd fixed magnetic layer 14 from said conductive layers 131 and 131. If a 
magnetic field is given in the direction of graphic display Y shown in drawing 8 and drawing 
9 from a record medium, when magnetization of the free magnetic layer 16 is changed in the 
direction of Y from graphic display XI direction and dispersion of the conduction electron for 
which it depended on spin by the interface of the nonmagnetic conductive layer 15 at this time 
and the free magnetic layer 16 and the interface of the nonmagnetic conductive layer 15 and the 
2nd fixed magnetic layer 14 takes place, electric resistance will change and the leak magnetic 
field from a record medium will be detected. [0167] By the way, said sense current flows to 
the interface of the 1st fixed magnetic layer 12 and the nonmagnetic interlayer 13 etc. actually. 
Said 1st fixed magnetic layer 12 does not participate in **MR directly, but said 1st fixed 
magnetic layer 12 is the layer which, so to speak, bore the auxiliary role for fixing the 2nd fixed 
magnetic layer 14 which participates in **MR in the proper direction. For this reason, although 
it becomes a shunt loss (current loss) that sense current flows to the 1st fixed magnetic layer 12 
and nonmagnetic interlayer 13, there are dramatically few amounts of this shunt loss, and it is 
possible to obtain **MR almost comparable as the former with the 2nd operation gestalt. [0168] 
The spin bulb mold thin film magnetic cell of this example can be manufactured by the almost 
same manufacture method as the spin bulb mold thin film magnetic cell shown in drawing 1 . 
namely, by the manufacture method of the spin bulb mold thin film magnetic cell of this 
invention After carrying out the laminating of the antiferromagnetism layer 11, the 1st fixed 
magnetic layer 12, the nonmagnetic middle class 13, the 2nd fixed magnetic layer 14, the 
nonmagnetic conductive layer 15, the free magnetic layer 16, and the bias layer 130 one by one 
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and forming a layered product on Substrate K, Impressing the 1st magnetic field which is the 
width-of-recording-track Tw direction and the direction which intersects perpendicularly to said 
layered product While heat-treating at the 1st heat treatment temperature, making said 
antiferromagnetism layer 11 and the bias layer 130 generate an exchange anisotropy field and 
fixing magnetization of said 1st fixed magnetic layer 12 and said free magnetic layer 16 in the 
same direction Let the exchange anisotropy field of said antiferromagnetism layer 11 be size 
rather than the exchange anisotropy field of said bias layer 130. [0169] Subsequently, 
impressing the 2nd larger magnetic field smaller than the exchange anisotropy field of said 
antiferromagnetism layer 11 than the exchange anisotropy field of said bias layer 130 in the 
width-of-recording-track Tw direction, it heat-treats at the 2nd heat treatment temperature higher 
than said 1st heat treatment temperature, and the bias magnetic field of the magnetization 
direction of said 1st fixed magnetic layer 12 and the 2nd fixed magnetic layer 14 and the 
crossing direction is given to said free magnetic layer 16. [0170] Furthermore, while ion milling 
etc. removes said a part of bias layer 130 for said heat-treated layered product and forming 
crevice 130A of the width of face near the width of recording track Tw, truck slot 16A of the 
width of face equivalent to the width of recording track Tw is formed in said free magnetic layer 
16 located under this crevice 130A. Subsequently, the conductive layer 131 which gives 
detection current to said free magnetic layer 16 is formed on said bias layer 130 by the method 
of using a lift-off resist etc., and a spin bulb mold thin film magnetic cell is obtained. [0171] 
In such a spin bulb mold thin film magnetic cell, since said free magnetic layer 16 has slot 16B 
by which truck slot 16A of the width of face equivalent to the width of recording track (to or 
field of said Substrate K and opposite hand) Tw was prepared in the field of the direction where 
said fixed magnetic layer is arranged, and an opposite hand, it can decide the width of recording 
track Tw to be accuracy according to the width of face of this slot 16B. Moreover, when 
manufacturing this spin bulb mold thin film magnetic cell, the bias layer 130 arranged on flat 
part 16C of the both sides of slot 16B of the free magnetic layer 16 does not remain in said slot 
16B, and the magnetic moment of the free magnetic layer 16 serves as a spin bulb mold thin 
film magnetic cell which was excellent in the sensitivity rotated smoothly to the feeble leakage 
magnetic field from magnetic-recording data medium. [0172] Also in this spin bulb mold thin 
film magnetic cell moreover, the antiferromagnetism layer 11 and the bias layer 130 Since it 
consists of an alloy containing at least one sort in Pt, Pd, Ir, Rh, Ru, Os, Au, Ag, Cr, nickel, 
Ne, Ar, Xe, and Kr, or two sorts or more of elements and Mn The temperature characteristic 
of an exchange anisotropy field becomes good, and it becomes the spin bulb mold thin film 
magnetic cell excellent in thermal resistance. Moreover, the endurance at the time of preparing 
for equipments, such as the thin film magnetic head from which an element serves as an elevated 
temperature with the Joule's heat by the flowing sense current, is good, and fluctuation of the 
exchange anisotropy field (switched connection magnetic field) by the temperature change can 
use the environmental temperature and the element in equipments, such as a hard disk, as few 
outstanding spin bulb mold thin film magnetic cells. Since blocking temperature will be able to 
become high and the antiferromagnetism layer 11 can be made to generate a big exchange 
anisotropy field by forming the antiferromagnetism layer 11 with the above-mentioned alloy 
further again, the magnetization direction of the 1st fixed magnetic layer 12 and the 2nd fixed 
magnetic layer 14 is firmly fixable. [0173] Moreover, it sets to the manufacture method of the 
above-mentioned spin bulb mold thin film magnetic cell. In the antiferromagnetism layer 11 and 
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the bias layer 130, Pt, Pd, Ir, Rh, The property of said alloy is used using the alloy containing 
at least one sort in Ru, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and Kr, or two sorts or more of 
elements and Mn. Since the magnetization direction of the 1st fixed magnetic layer 12 is fixed 
by heat treatment of the 1st time and the magnetization direction of the free magnetic layer 16 
is arranged in the magnetization direction of said 1st fixed magnetic layer 12 and the 2nd fixed 
magnetic layer 14, and the crossing direction by the 2nd heat treatment Without having an 
adverse effect in the magnetization direction of the 1st fixed magnetic layer 12, the 
magnetization direction of the free magnetic layer 16 can be arranged in the magnetization 
direction of the 1st fixed magnetic layer 12 and the 2nd fixed magnetic layer 14, and the 
crossing direction, and the spin bulb mold thin film magnetic cell excellent in thermal resistance 
can be obtained. [0174] Moreover, on Substrate K, carry out the laminating of the 
antiferromagnetism layer 11, the 1st fixed magnetic layer 12, the nonmagnetic middle class 13, 
the 2nd fixed magnetic layer 14, the nonmagnetic conductive layer 15, the free magnetic layer 
16, and the bias layer 130 one by one, and a layered product is formed. Like [ since it was the 
method of heat-treating said layered product, when face forming said layered product, 
atmospheric air is not made to be touched with the front face of each class formed between said 
Substrates K and said bias layers 130 and the front face of said each class touches atmospheric 
air ] Since it is not necessary to form the layer on it after cleaning the front face which touched 
atmospheric air by ion milling or the reverse spatter, it can manufacture easily. Moreover, 
repeatability can consider as the good manufacture method. Furthermore, since it is necessary 
to clean the front face of said each class neither by ion milling nor the reverse spatter, the 
contamination by the reattachment object, the adverse effect to generating of the exchange 
anisotropy field by turbulence of a surface crystallized state, etc. can be made into the 
outstanding manufacture method which the inconvenience resulting from cleaning does not 
produce. [0175] While removing said a part of bias layer 130 and forming crevice 130A of the 
width of face near the width of recording track Tw further again Since truck slot 16A of the 
width of face equivalent to the width of recording track Tw is formed in said free magnetic layer 
16 located under this crevice 130 A Since the bias layer 130 does not remain in pars-basilaris- 
ossis-occipitalis 16D of said truck slot 16A even when dispersion is in the thickness of said bias 
layer 130, the width of recording track Tw can be demarcated with a sufficient precision, and 
the spin bulb mold thin film magnetic cell which can respond to high recording density-ization 
can be obtained. Moreover, since it is easy to remove the bias layer 130 thoroughly, it can 
manufacture easily. [0176] [Operation gestalt of ** 3rd] drawing 10 is the cross-sectional view 
having shown the spin bulb mold thin film magnetic cell of the 3rd operation gestalt of this 
invention in mimetic diagram, and drawing 11 is the cross section having shown the structure 
at the time of seeing the spin bulb mold thin film magnetic cell shown in drawing 10 from an 
opposed face side with a record medium. Also in the spin bulb mold thin film magnetic cell of 
this example, it is prepared in the trailing side edge section of the floatation type slider formed 
in the hard disk drive unit etc. like the above-mentioned spin bulb mold thin film magnetic cell, 
and record magnetic fields, such as a hard disk, are detected. In addition, the migration direction 
of magnetic-recording data medium, such as a hard disk, is a graphic display Z direction, and 
the direction of the leak magnetic field from magnetic-recording data medium is the direction 
of Y. [0177] Moreover, the magnetization direction of a free magnetic layer is arranged in the 
direction which crosses to the magnetization direction of a fixed magnetic layer with the 
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exchange bias method using the bias layer which the spin bulb mold thin film magnetic cell of 
this example also becomes from an antiferromagnetism material. As for this spin bulb mold thin 
film magnetic cell, not only a fixed magnetic layer but the free magnetic layer is divided by two- 
layer [ of the 1st free magnetic layer and the 2nd free magnetic layer ] through the nonmagnetic 
interlayer. [0178] In drawing 10 and drawing 11 ., Sign K shows the substrate. On this substrate 
K, the substrate insulating layer 200 and the lower shield layer 163 which consist of aluminum 
203 etc., the lower gap layer 164, and the antiferromagnetism layer 51 are formed, and the 
laminating of the 1st fixed magnetic layer 52, the nonmagnetic interlayer 53, the 2nd fixed 
magnetic layer 54, the nonmagnetic conductive layer 55, the 1st free magnetic layer 56, the 
nonmagnetic interlayer 59, and the 2nd free magnetic layer 60 is further carried out to order on 
said antiferromagnetism layer 51. Said 2nd free magnetic layer 60 has the width of recording 
track Tw, slot in which truck slot 60 A of same width of face was prepared 16B, and the flat 
parts 60C and 60C of the both sides in the field of the direction where said fixed magnetic layer 
is arranged, and an opposite hand, as shown in drawing 11 (to or field of said Substrate K and 
opposite hand). Said bias layers 62 and 62 are formed on flat part 60C of said 2nd free magnetic 
layer 60, and 60C, and conductive layers 63 and 63 are formed on said bias layers 62 and 62. 
[0179] Also in the spin bulb mold thin film magnetic cell of the 3rd operation gestalt of this 
invention said antiferromagnetism layer 51 Like the above-mentioned spin bulb mold thin film 
magnetic cell, at least one sort or two sorts or more of elements of Pt, Pd, Ir, Rh, Ru, Os, Au, 
Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), It consists of an alloy containing Mn and the 1st 
fixed magnetic layer 52 and the 2nd fixed magnetic layer 54 are magnetized in the respectively 
fixed direction by heat treatment among a magnetic field. [0180] The 1st fixed magnetic layer 
52 and the 2nd fixed magnetic layer 54 are formed with Co film, the NiFe alloy, the CoFe 
alloy, or the CoNiFe alloy. Moreover, as for the nonmagnetic interlayer 53, it is desirable to 
be formed with one sort or two sorts or more of alloys among Ru, Rh, Ir, Cr, Re, and Cu. 
[0181] By forming the 1st fixed magnetic layer 52 in contact with the antiferromagnetism layer 

51, and giving annealing in a magnetic field (heat treatment), as a switched connection magnetic 
field (exchange anisotropy field) occurs in the interface of said 1st fixed magnetic layer 52 and 
antiferromagnetism layer 51, for example, it is shown in drawing 10 and drawing 11 , 
magnetization of said 1st fixed magnetic layer 22 is fixed in the direction of graphic display Y. 
When magnetization of said 1st fixed magnetic layer 52 is fixed in the direction of graphic 
display Y, magnetization of the 2nd fixed magnetic layer 54 which counters through the 
nonmagnetic interlayer 53 is fixed in the state of magnetization of the 1st fixed magnetic layer 

52, and anti-parallel (ferry condition). [0182] In order to maintain the stability of this ferry 
condition, a large switched connection magnetic field is required. In the spin bulb mold thin film 
magnetic cell of this example, as an antiferromagnetism layer 51, it is high, and also thermally 
blocking temperature is stabilized and can maintain the magnetization condition of said 1st fixed 
magnetic layer 52 and the 2nd fixed magnetic layer 54 by using the above-mentioned alloy 
moreover made to generate a large switched connection magnetic field (exchange anisotropy 
field) in an interface with the 1st fixed magnetic layer 52. [0183] Moreover, as for said 
nonmagnetic conductive layer 55, being formed by Cu etc. is desirable. [0184] Moreover, as 
said 1st free magnetic layer 56 is shown in drawing 10 and drawing 11 , it is formed by two- 
layer and the Co film 57 is formed in the side which touches the nonmagnetic conductive layer 
55. Forming the Co film 57 in the side which touches the nonmagnetic conductive layer 55, 
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because **MR can be enlarged the 1st, it is for preventing diffusion with the nonmagnetic 
conductive layer 55 to the 2nd. [0185] The NiFe alloy film 58 is formed on said Co film 57. 
Furthermore, the nonmagnetic interlay er 59 is formed on said NiFe alloy film 58. And the 2nd 
free magnetic layer 60 is formed on said nonmagnetic interlayer 59. Said 2nd free magnetic 
layer 60 is formed with Co film, the NiFe alloy, the CoFe alloy, or the CoNiFe alloy. [0186] 
Moreover, as for the nonmagnetic interlayer 59 who intervenes between the 1st free magnetic 
layer 56 and the 2nd free magnetic layer 60, it is desirable to be formed with one sort or two 
sorts or more of alloys among Ru, Rh, Ir, Cr, Re, and Cu. [0187] By the switched connection 
magnetic field (RKKY interaction) generated between said 1st free magnetic layer 56 and the 
2nd free magnetic layer 60, magnetization of said 1st free magnetic layer 56 and magnetization 
of the 2nd free magnetic layer 60 are in the anti-parallel condition (ferry condition) mutually, 
as shown in drawing 10 and drawing 11 . [0188] In the spin bulb mold thin film magnetic cell 
shown in drawing 10 and drawing 11 , the thickness tFl of the 1st free magnetic layer 56 is 
formed smaller than the thickness tF2 of the 2nd free magnetic layer 60, for example. And Ms- 
tFl of said 1st free magnetic layer 56 If it is set up smaller than Ms-tF2 of the 2nd free 
magnetic layer 60 and a bias magnetic field is given to graphic display XI direction and an 
opposite direction from the bias layer 62 Magnetization of the 2nd large free magnetic layer 60 
of Ms-tF2 is arranged with graphic display XI direction and an opposite direction in response 
to the effect of said bias magnetic field. By the switched connection magnetic field (RKKY 
interaction) with said 2nd free magnetic layer 60 Magnetization of the 1st small free magnetic 
layer 56 of Ms-tFl is arranged in the graphic display XI direction. [0189] If an external 
magnetic field invades from graphic display Y, magnetization of said 1st free magnetic layer 56 
and the 2nd free magnetic layer 60 will rotate in response to the effect of said external magnetic 
field, maintaining a ferry condition. And with the relation between fluctuation magnetization of 
the 1st free magnetic layer 56 which **** to **MR, and fixed magnetization (for example, the 
direction of graphic display Y and the opposite direction are magnetized) of the 2nd fixed 
magnetic layer 54, electric resistance changes and an external magnetic field is detected as 
electric resistance change. [0190] Moreover, the bias layers 62 and 62 shall consist of an alloy 
containing at least one sort or two sorts or more of elements of Pt, Pd, Ir, Rh, Ru, Os, Au, Ag, 
Cr, nickel, Ne, Ar, Xe, and the Kr(s), and Mn like said antiferromagnetism layer 51. Moreover, 
as for conductive layers 62 and 63, being formed of Au, W, Cr, Ta, etc. is desirable. [0191] 
It can manufacture by the almost same manufacture method as the spin bulb mold thin film 
magnetic cell which also shows the spin bulb mold thin film magnetic cell of this example to 
drawing 1 . namely, by the manufacture method of the spin bulb mold thin film magnetic cell 
of this invention After carrying out the laminating of the antiferromagnetism layer 51, the 1st 
fixed magnetic layer 52, the nonmagnetic interlayer 53, the 2nd fixed magnetic layer 54, the 
nonmagnetic conductive layer 55, the 1st free magnetic layer 56, the nonmagnetic interlayer 59, 
the 2nd free magnetic layer 60, and the bias layer 62 one by one and forming a layered product 
on Substrate K, Impressing the 1st magnetic field which is the width-of -recording- track Tw 
direction and the direction which intersects perpendicularly to said layered product While heat- 
treating at the 1st heat treatment temperature, making said antiferromagnetism layer 51 and the 
bias layer 62 generate an exchange anisotropy field and fixing magnetization of said 1st fixed 
magnetic layer 52 and said 2nd free magnetic layer 60 in the same direction Let the exchange 
anisotropy field of said antiferromagnetism layer 51 be size rather than the exchange anisotropy 
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field of said bias layer 62. [0192] Subsequently, impressing the 2nd larger magnetic field 
smaller than the exchange anisotropy field of said antiferromagnetism layer 51 than the exchange 
anisotropy field of said bias layer 62 in the width-of -recording- track Tw direction, it heat-treats 
at the 2nd heat treatment temperature higher than said 1st heat treatment temperature, and the 
bias magnetic field of the magnetization direction of said 1st fixed magnetic layer 52 and the 2nd 
fixed magnetic layer 54 and the crossing direction is given to said 2nd free magnetic layer 60. 
[0193] Furthermore, while ion milling etc. removes said a part of bias layer 62 for said heat- 
treated layered product and forming crevice 62A of the width of face near the width of recording 
track Tw, truck slot 60A of the width of face equivalent to the width of recording track Tw is 
formed in said free magnetic layer 60 located under this crevice 62 A. Subsequently, by the 
method of using a lift-off resist etc., a conductive layer 63 is formed on said bias layer 62, and 
a spin bulb mold thin film magnetic cell is obtained. [0194] In such a spin bulb mold thin film 
magnetic cell, since said free magnetic layer 60 has slot 60B by which truck slot 60 A of the 
width of face equivalent to the width of recording track (to or field of said Substrate K and 
opposite hand) Tw was prepared in the field of the direction where said fixed magnetic layer is 
arranged, and an opposite hand, it can decide the width of recording track Tw to be accuracy 
according to the width of face of this slot 60B. Moreover, when manufacturing this spin bulb 
mold thin film magnetic cell, the bias layer 62 arranged on flat part 60C of the both sides of slot 
60B of the free magnetic layer 60 does not remain in said slot 60B, and the magnetic moment 
of the free magnetic layer 60 serves as a spin bulb mold thin film magnetic cell which was 
excellent in the sensitivity rotated smoothly to the feeble leakage magnetic field from magnetic- 
recording data medium. [0195] Also in this spin bulb mold thin film magnetic cell moreover, 
the antiferromagnetism layer 51 and the bias layer 62 Since it consists of an alloy containing at 
least one sort in Pt, Pd, Ir, Rh, Ru, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and Kr, or two sorts 
or more of elements and Mn The temperature characteristic of an exchange anisotropy field 
becomes good, and it becomes the spin bulb mold thin film magnetic cell excellent in thermal 
resistance. Moreover, the endurance at the time of preparing for equipments, such as the thin 
film magnetic head from which an element serves as an elevated temperature with the Joule's 
heat by the flowing sense current, is good, and fluctuation of the exchange anisotropy field 
(switched connection magnetic field) by the temperature change can use the environmental 
temperature and the element in equipments, such as a hard disk, as few outstanding spin bulb 
mold thin film magnetic cells. Since blocking temperature will be able to become high and the 
antiferromagnetism layer 51 can be made to generate a big exchange anisotropy field by forming 
the antiferromagnetism layer 51 with the above-mentioned alloy further again, the magnetization 
direction of the 1st fixed magnetic layer 52 and the 2nd fixed magnetic layer 54 is firmly 
fixable. [0196] Moreover, it sets to the manufacture method of the above-mentioned spin bulb 
mold thin film magnetic cell. The property of said alloy is used for the antiferromagnetism layer 
51 and the bias layer 62 using the alloy containing at least one sort in Pt, Pd, Rh, Ru, Ir, Os, 
Au, Ag, Cr, and nickel, or two sorts or more of elements and Mn. Since the magnetization 
direction of the 1st fixed magnetic layer 52 is fixed by heat treatment of the 1st time and the 
magnetization direction of the 2nd free magnetic layer 60 is arranged in the magnetization 
direction of said 1st fixed magnetic layer 52 and the 2nd fixed magnetic layer 54, and the 
crossing direction by the 2nd heat treatment The magnetization direction of the 1st free magnetic 
layer 56 and the 2nd free magnetic layer 60 can be arranged in the magnetization direction of 
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the 1st fixed magnetic layer 52 and the 2nd fixed magnetic layer 54, and the crossing direction, 
without having an adverse effect in the magnetization direction of the 1st fixed magnetic layer 
52. The spin bulb mold thin film magnetic cell excellent in thermal resistance can be obtained. 
[0197] Moreover, carry out the laminating of the antiferromagnetism layer 51, the 1st fixed 
magnetic layer 52, the nonmagnetic interlayer 53, the 2nd fixed magnetic layer 54, the 
nonmagnetic conductive layer 55, the 1st free magnetic layer 56, the nonmagnetic interlayer 59, 
the 2nd free magnetic layer 60, and the bias layer 62 one by one, and a layered product is 
formed. Like [ since it was the method of heat-treating said layered product, when face forming 
said layered product, atmospheric air is not made to be touched with the front face of each class 
formed between said Substrates K and said bias layers 62 and the front face of said each class 
touches atmospheric air ] Since it is not necessary to form the layer on it after cleaning the front 
face which touched atmospheric air by ion milling or the reverse spatter, it can manufacture 
easily. Moreover, repeatability can consider as the good manufacture method. Furthermore, 
since it is necessary to clean the front face of said each class neither by ion milling nor the 
reverse spatter, the contamination by the reattachment object, the adverse effect to generating 
of the exchange anisotropy field by turbulence of a surface crystallized state, etc. can be made 
into the outstanding manufacture method which the inconvenience resulting from cleaning does 
not produce. [0198] While removing said a part of bias layer 62 and forming crevice 62A of 
the width of face near the width of recording track Tw further again Since truck slot 60A of the 
width of face equivalent to the width of recording track Tw is formed in said free magnetic layer 
60 located under this crevice 62A Since the bias layer 62 does not remain in pars-basilaris-ossis- 
occipitalis 60D of said truck slot 60A even when dispersion is in the thickness of said bias layer 
62, the width of recording track Tw can be demarcated with a sufficient precision, and the spin 
bulb mold thin film magnetic cell which can respond to high recording density-ization can be 
obtained. Moreover, since it is easy to remove the bias layer 62 thoroughly, it can manufacture 
easily. [0199] An operation of a sense current magnetic field is explained in the structure of [an 
operation of a sense current magnetic field] next the 2nd operation gestalt shown in drawing 8 - 
drawing 11 , and the 3rd operation gestalt. The 2nd fixed magnetic layer 14 is formed in the 
nonmagnetic conductive layer 15 bottom in the spin bulb mold thin film magnetic cell shown in 
drawing 8 and drawing 9 . In this case, if it is, the direction of a sense current magnetic field 
is doubled in the magnetization direction of a fixed magnetic layer with the larger magnetic 
moment among the 1st fixed magnetic layer 12 and the 2nd fixed magnetic layer 14. [0200] As 
shown in drawing 8 , the magnetic moment of said 2nd fixed magnetic layer 14 is large 
compared with the magnetic moment of the 1st fixed magnetic layer 12, and the magnetic 
moment of said 2nd fixed magnetic layer 14 has turned to the direction of graphic display Y, 
and the opposite direction (graphic display left). For this reason, the synthetic magnetic moment 
which added the magnetic moment of said 1st fixed magnetic layer 12 and the magnetic moment 
of the 2nd fixed magnetic layer 14 has turned to the direction of graphic display Y, and the 
opposite direction (graphic display left). [0201] As mentioned above, the nonmagnetic 
conductive layer 15 is formed in the 2nd fixed magnetic layer 14 and 1st fixed magnetic layer 
12 upside. For this reason, the sense current magnetic field formed of the sense current 112 
which mainly flows focusing on said nonmagnetic conductive layer 15 should just control the 
direction which said sense current 112 passes suitable leftward [ graphic display ] in under 
surface than said nonmagnetic conductive layer 15. If it does in this way, the direction of the 
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synthetic magnetic moment of the 1st fixed magnetic layer 12 and the 2nd fixed magnetic layer 

14 and the direction of said sense current magnetic field are in agreement. [0202] As shown in 
drawing 8 , said sense current 112 is passed in the graphic display XI direction. By the principle 
of a right screw, the sense current magnetic field formed by passing sense current is formed in 
the clockwise direction to space, therefore, in the layer below the nonmagnetic conductive layer 

15 The sense current magnetic field of the graphic display direction (the direction of graphic 
display Y and opposite direction) will be impressed. According to this sense current The 
switched connection magnetic field (RKKY interaction) which acts in the direction which 
reinforces the 1st synthetic magnetic moment, and acts between the 1st fixed magnetic layer 12 
and the 2nd fixed magnetic layer 14 is amplified. It becomes possible to stabilize more nearly 
thermally the anti-parallel condition of magnetization of said 1st fixed magnetic layer 12, and 
magnetization of the 2nd fixed magnetic layer 14. [0203] If 1mA of sense current is passed 
especially, it turns out that the sense current magnetic field of about 30 (Oe) degree occurs, and 
element temperature rises by about 10 degrees C. Furthermore, the rotational frequency of a 
record medium becomes quick to a lOOOOrpm degree, and the temperature in equipment rises 
to about 100 degrees C by the highest by lifting of this rotational frequency. For this reason, for 
example, when 10mA of sense current is passed, the element temperature of a spin bulb mold 
thin film magnetic cell rises to about 200 degrees C, and becomes as large [ a sense current 
magnetic field ] as 300 (Oe) further. The anti-parallel condition of magnetization of the 1st fixed 
magnetic layer 12 and magnetization of the 2nd fixed magnetic layer 14 becomes it easy to break 
that the direction of the synthetic magnetic moment which adds the magnetic moment of the 1st 
fixed magnetic layer 12 and the 2nd fixed magnetic layer 14, and can moreover ask for them 
under such very high environmental temperature if it is when big sense current flows, and the 
direction of a sense current magnetic field are reverse sense. Moreover, in order to enable it to 
bear also under high environmental temperature, it is necessary besides accommodation of the 
direction of a sense current magnetic field to use the antiferromagnetism material which has a 
high blocking temperature as an antiferromagnetism layer 11. Therefore, in this invention, the 
above-mentioned alloy with a high blocking temperature is used. [0204] In addition, when the 
synthetic magnetic moment formed by the magnetic moment of the 1st fixed magnetic layer 12 
and the magnetic moment of the 2nd fixed magnetic layer 14 which are shown in drawing 8 is 
suitable rightward [ graphic display ] (the direction of graphic display Y), a sink and a sense 
current magnetic field should just be formed in graphic display XI direction and an opposite 
direction in the counterclockwise direction to space in sense current. [0205] Moreover, although 
drawing 10 and drawing 11 are the examples of the spin bulb mold thin film magnetic cell by 
which the free magnetic layer was divided and formed in two-layer [ of the 1st free magnetic 
layer and the 2nd free magnetic layer ] through the nonmagnetic interlayer What is necessary 
is just to control the same direction of sense current as the case of the spin bulb mold thin film 
magnetic cell shown in drawing 8 , if it is like the spin bulb mold thin film magnetic cell shown 
in drawing 10 when the 1st fixed magnetic layer 52 and the 2nd fixed magnetic layer 54 are 
formed below the nonmagnetic conductive layer 55. [0206] As mentioned above, the direction 
of the sense current magnetic field which is formed by passing sense current according to the 
gestalt of each above-mentioned operation, By making in agreement the direction of the synthetic 
magnetic moment which can be searched for by adding the magnetic moment of the 1st fixed 
magnetic layer, and the magnetic moment of the 2nd fixed magnetic layer It is possible to make 
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the switched connection magnetic field (RKKY interaction) which acts between said 1st fixed 
magnetic layer and the 2nd fixed magnetic layer amplify, and to maintain the anti-parallel 
condition (ferry condition) of magnetization of said 1-th fixed magnetic layer and magnetization 
of the 2nd fixed magnetic layer at the condition of having been stabilized thermally. In order to 
raise thermal stability more, even if it is using the antiferromagnetism material with a high 
blocking temperature for an antiferromagnetism layer and environmental temperature rises 
substantially by this with the gestalt of this operation especially compared with the former, it can 
be made hard to break the anti-parallel condition (ferry condition) of magnetization of said 1st 
fixed magnetic layer, and magnetization of the 2nd fixed magnetic layer. [0207] Moreover, 
although a sense current magnetic field will also become large according to it if the amount of 
sense current tends to be enlarged and it is going to enlarge a playback output since it 
corresponds to high recording density-ization With the gestalt of operation of this invention, 
since said sense current magnetic field has brought about the operation which makes the switched 
connection magnetic field committed between the 1st fixed magnetic layer and the 2nd fixed 
magnetic layer amplify, the magnetization condition of the 1st fixed magnetic layer and the 2nd 
fixed magnetic layer becomes what was stabilized more according to buildup of a sense current 
magnetic field. In addition, in order to be able to apply it even if control of this direction of 
sense current is the case where what kind of antiferromagnetism material is used for an 
antiferromagnetism layer, for example, to generate a switched connection magnetic field 
(exchange anisotropy field) in the interface of an antiferromagnetism layer and a fixed magnetic 
layer (1st fixed magnetic layer), it does not ask whether heat treatment is required or it is not 
required. Furthermore, even if it is the case of the single spin bulb mold thin film magnetic cell 
which is shown in drawing 1 and in which the fixed magnetic layer is formed by the monolayer 
like the gestalt of the 1st operation, it is possible to stabilize magnetization of said fixed 
magnetic layer thermally by making in agreement the direction of the sense current magnetic 
field formed by passing the sense current mentioned above, and the magnetization direction of 
a fixed magnetic layer. [0208] [Effect of the Invention] As mentioned above, by the spin bulb 
mold thin film magnetic cell of this invention, as explained to details, since said free magnetic 
layer has the slot where the truck slot of the width of face equivalent to the width of recording 
track was established in the field of said substrate and opposite hand, it can decide the width of 
recording track to be accuracy according to the width of face of this slot. Moreover, when 
manufacturing this spin bulb mold thin film magnetic cell, the bias layer arranged on the flat part 
of the both sides of the slot of a free magnetic layer does not remain in said slot, and the 
magnetic moment of a free magnetic layer serves as a spin bulb mold thin film magnetic cell 
which was excellent in the sensitivity rotated smoothly to the feeble leakage magnetic field from 
magnetic-recording data medium. [0209] Moreover, since an antiferromagnetism layer and a 
bias layer consist of an alloy containing at least one sort in Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, 
nickel, Ne, Ar, Xe, and Kr, or two sorts or more of elements and Mn, the temperature 
characteristic of an exchange anisotropy field becomes good, and the spin bulb mold thin film 
magnetic cell of this invention can be used as the spin bulb mold thin film magnetic cell 
excellent in thermal resistance. Moreover, the endurance at the time of preparing for 
equipments, such as the thin film magnetic head from which the temperature of an element 
serves as an elevated temperature according to generating of the environmental temperature in 
equipment or the Joule's heat at the time of energization, is good, and fluctuation of the 
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exchange anisotropy field (switched connection magnetic field) by the temperature change can 
consider as few outstanding spin bulb mold thin film magnetic cells. Since blocking temperature 
will be able to become high and an antiferromagnetism layer can be made to generate a big 
exchange anisotropy field by forming an antiferromagnetism layer with the above-mentioned 
alloy further again, it can consider as the spin bulb mold thin film magnetic cell which can fix 
the magnetization direction of a fixed magnetic layer firmly. [0210] Moreover, in the above- 
mentioned spin bulb mold thin film magnetic cell, it is good also as what is characterized by 
considering as the ferrimagnetism condition that the sense of magnetization differs 180 degrees 
in the layers by which at least one side of said fixed magnetic layer and said free magnetic layer 
was divided and divided by two through the nonmagnetic interlayer. When it considers as the 
spin bulb mold thin film magnetic cell by which the fixed magnetic layer was divided by two 
through the nonmagnetic middle class at least, among the fixed magnetic layers divided by two, 
one side bears the role which fixes the fixed magnetic layer of another side in the proper 
direction, and becomes possible [ maintaining the condition of a fixed magnetic layer at the 
condition of having been stabilized dramatically ]. On the other hand, when a free magnetic 
layer is divided by two through the nonmagnetic middle class and considers as a spin bulb mold 
thin film magnetic cell at least, a switched connection magnetic field occurs among the free 
magnetic layers divided by two, and it considers as a ferrimagnetism condition, and can be 
reversed with sufficient sensitivity to an external magnetic field. [0211] furthermore, by the 
manufacture method of the spin bulb mold thin film magnetic cell of this invention In an 
antiferromagnetism layer and a bias layer, Pt, Pd, Rh, Ru, Ir, Os, The property of said alloy 
is used using the alloy containing at least one sort in Au, Ag, Cr, nickel, Ne, Ar, Kr, and Xe, 
or two sorts or more of elements and Mn. Since the magnetization direction of a fixed magnetic 
layer is fixed by heat treatment of the 1st time and the magnetization direction of a free magnetic 
layer is arranged in the magnetization direction of said fixed magnetic layer, and the crossing 
direction by the 2nd heat treatment Without having an adverse effect in the magnetization 
direction of a fixed magnetic layer, the magnetization direction of said free magnetic layer can 
be arranged in the magnetization direction of said fixed magnetic layer, and the crossing 
direction, and the spin bulb mold thin film magnetic cell excellent in thermal resistance can be 
obtained. [0212] Moreover, the manufacture method of the above-mentioned spin bulb mold 
thin film magnetic cell Since it is the method of carrying out the laminating of the 
antiferromagnetism layer, fixed magnetic layer, nonmagnetic conductive layer, free magnetic 
layer, and bias layer one by one, forming a layered product on a substrate, and heat-treating said 
layered product Like [ when face forming said layered product, atmospheric air is not made to 
be touched with the front face of each class formed between said substrates and said bias layers 
and the front face of said each class touches atmospheric air ] Since it is not necessary to form 
the layer on it after cleaning the front face which touched atmospheric air by ion milling or the 
reverse spatter, it can manufacture easily. Moreover, repeatability can consider as the good 
manufacture method. Furthermore, since it is necessary to clean the front face of said each class 
neither by ion milling nor the reverse spatter, the contamination by the reattachment object, the 
adverse effect to generating of the exchange anisotropy field by turbulence of a surface 
crystallized state, etc. can be made into the outstanding manufacture method which the 
inconvenience resulting from cleaning does not produce. [0213] moreover, by the manufacture 
method of the above-mentioned spin bulb mold thin film magnetic cell While removing said a 
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part of bias layer and forming the crevice of the width of face near the width of recording track 
Since the truck slot of the width of face equivalent to the width of recording track is formed in 
said free magnetic layer located under this crevice Since a bias layer does not remain in the pars 
basilaris ossis occipitalis of said truck slot even when dispersion is in the thickness of said bias 
layer, the width of recording track can be demarcated with a sufficient precision, and the spin 
bulb mold thin film magnetic cell which can respond to high recording density-ization can be 
obtained. Moreover, since it is easy to remove a bias layer thoroughly, it can manufacture 
easily. [0214] Moreover, since it comes to prepare the above-mentioned spin bulb mold thin 
film magnetic cell for a slider, the thin film magnetic head of this invention is excellent in 
endurance and thermal resistance, and can be used as the thin film magnetic head from which 
sufficient exchange anisotropy field is obtained. 

CLAIMS 

[Claim(s)] [Claim 1] It is the spin bulb mold thin film magnetic cell which has a slot 
characterized by providing the following, and a flat part of the both sides, and is characterized 
by having arranged said bias layer on both flat parts of said free magnetic layer. An 
antiferromagnetism layer A fixed magnetic layer to which it is formed in in contact with said 
antiferromagnetism layer, and the magnetization direction is fixed by exchange anisotropy field 
with said antiferromagnetism layer A free magnetic layer formed through a nonmagnetic 
conductive layer on said fixed magnetic layer It is the truck slot on the width of face where it 
is the spin bulb mold thin film magnetic cell which has a bias layer which arranges the 
magnetization direction of said free magnetic layer in the direction which crosses to the 
magnetization direction of said fixed magnetic layer, and a conductive layer which gives 
detection current to said free magnetic layer, and said free magnetic layer is equivalent to the 
width of recording track in a field of a direction where said fixed magnetic layer is arranged, 
and an opposite hand. [Claim 2] Said antiferromagnetism layer and said bias layer are a spin 
bulb mold thin film magnetic cell according to claim 1 characterized by consisting of an alloy 
containing at least one sort or two sorts or more of elements of Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, 
Cr, nickel, Ne, Ar, Xe, and the Kr(s), and Mn. [Claim 3] A spin bulb mold thin film magnetic 
cell according to claim 1 or 2 characterized by considering as a ferrimagnetism condition that 
sense of magnetization differs 180 degrees in the layers by which at least one side of said fixed 
magnetic layer and said free magnetic layer was divided and divided by two through a 
nonmagnetic interlayer. [Claim 4] Said antiferromagnetism layer is claim 1 characterized by 
being the alloy which consists of the following empirical formula thru/or a spin bulb mold thin 
film magnetic cell according to claim 3. XmMnlOO-m, however X are at least one or more 
sorts of elements of Pt, Pd, Rh, Ru, Ir, and the Os(es), and m which shows a presentation ratio 
is m < =48 atom % < =60 atom %. [Claim 5] Said bias layer is claim 1 characterized by being 
the alloy which consists of the following empirical formula thru/or a spin bulb mold thin film 
magnetic cell according to claim 3. XmMnlOO-m, however X are at least one or more sorts of 
elements of Pt, Pd, Rh, Ru, Ir, and the Os(es), and m which shows a presentation ratio is 
m< =52 atom %< =60 atom %. [Claim 6] Said antiferromagnetism layer is claim 1 
characterized by being the alloy which consists of the following empirical formula thru/or a spin 
bulb mold thin film magnetic cell according to claim 3. PtmMnlOO-m-nZn, however Z are at 
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least one sort or two sorts or more of elements of Pd, Rh, Ru, Ir, and the Os(es), and m and 
n which show a presentation ratio are 48 atom %< = m + n< =60 atom % and n< =0.2 atom 
%< =40 atom %. [Claim 7] Said bias layer is claim 1 characterized by being the alloy which 
consists of the following empirical formula thru/or a spin bulb mold thin film magnetic cell 
according to claim 3. PtmMnlOO-m-nZn, however Z are at least one sort or two sorts or more 
of elements of Pd, Rh, Ru, Ir, and the Os(es), and m and n which show a presentation ratio are 
52 atom %<=m + n<=60 atom % and n< =0.2 atom %< =40 atom %. [Claim 8] Said 
antiferromagnetism layer is claim 1 characterized by being the alloy which consists of the 
following empirical formula thru/or a spin bulb mold thin film magnetic cell according to claim 
3. PtqMnlOO-q-jLj, however L are at least one sort or two sorts or more of elements of Au, 
Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), and q and j which show a presentation ratio are 48 
atom % < = q + j < = 60 atom % and j < =0.2 atom % < = 10 atom %. [Claim 9] Said bias layer 
is claim 1 characterized by being the alloy which consists of the following empirical formula 
thru/or a spin bulb mold thin film magnetic cell according to claim 3. PtqMnlOO-q-jLj, however 
L are at least one sort or two sorts or more of elements of Au, Ag, Cr, nickel, Ne, Ar, Xe, and 
the Kr(s), and q and j which show a presentation ratio are 52 atom % < = q+j< =60 atom % 
and j < =0.2 atom %< = 10 atom %. [Claim 10] A manufacture method of a spin bulb mold 
thin film magnetic cell characterized by providing the following. On a substrate, it is an 
antiferromagnetism layer. A fixed magnetic layer A nonmagnetic conductive layer A process 
which carries out the laminating of a free magnetic layer and the bias layer one by one, and 
forms a layered product, Impressing the 1st magnetic field which is the direction which 
intersects perpendicularly with the truck cross direction to said layered product While heat- 
treating at the 1st heat treatment temperature, making said antiferromagnetism layer and a bias 
layer generate an exchange anisotropy field and fixing magnetization of said fixed magnetic layer 
and said free magnetic layer in the same direction A process which makes size an exchange 
anisotropy field of said antiferromagnetism layer rather than an exchange anisotropy field of said 
bias layer, Impressing the 2nd larger magnetic field smaller than an exchange anisotropy field 
of said antiferromagnetism layer than an exchange anisotropy field of said bias layer crosswise 
[ truck ] A process which heat-treats at the 2nd heat treatment temperature higher than said 1st 
heat treatment temperature, and gives a bias magnetic field of a direction which intersects the 
magnetization direction of said fixed magnetic layer at said free magnetic layer, A process which 
forms a truck slot of width of face which is equivalent to the width of recording track at said 
free magnetic layer located under this crevice while removing said a part of bias layer and 
forming a crevice of width of face near the width of recording track, and a process which forms 
a conductive layer which gives detection current on said bias layer at said free magnetic layer 
[Claim 11] A manufacture method of a spin bulb mold thin film magnetic cell according to claim 
10 characterized by using an alloy which contains at least one sort or two sorts or more of 
elements of Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), and Mn in 
said antiferromagnetism layer and said bias layer. [Claim 12] Said 1st heat treatment 
temperature is the manufacture method of claim 10 characterized by being the range of 220 
degrees C - 240 degrees C thru/or a spin bulb mold thin film magnetic cell according to claim 
11. [Claim 13] said 2nd heat treatment - a manufacture method of claim 10 characterized by 
a range of temperature being 250 degrees C - 270 degrees C thru/or a spin bulb mold thin film 
magnetic cell according to claim 12. [Claim 14] The thin film magnetic head characterized by 
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coming to prepare claim 1 thru/or a spin bulb mold thin film magnetic cell according to claim 
9 for a slider. 

[Translation done.] 
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